





, 
4 


D 


FIVE DOLLARS A YEAR 


\ 
\ 


\) 


BELLOWS 


»s22s (p. 60) 


infrared ovens. . (p. 54) 


Refractories ... (p. 49) 





























0 MPRESSION 


2 








- 


MAY 1957. 


. 


' 
EXPANSIUN 
<_ 


alee 


MACLEA 
rr 


SJ 


CANADA 


TORONTO, 


PUBLISHING COMPANY, LIMITED, 


N?HUNTER 


BY 


ees 8) 


Open the door to new freedom in design with 


ALCAN ALUMINUM EXTRUSIONS 


Offering a limitless variety of shapes and sizes, 
Alcan Aluminum Extrusions can help you im- 
prove your products and reduce costs. 

Alcan aluminum extrusions have the uniformity 
and close tolerances that reduce assembly ma- 
chining time. Labour, material and assembly costs 
are further cut because one-piece extrusions eli- 
minate costly joining operations. 

Alcan aluminum extrusions find a hundred and 
one applications in furniture, household appli- 
ances, machinery, motors, toys, and end products 
of all kinds. For full information on standard or 
special shapes to meet your requirements, call 


your Alcan Sales Office. 














Here’s a practical example* 




















of the versatility of aluminum 








extrusions. “‘A’-the basic 

















one-piece extrusion cut to 











width for an attractive door 











pull. ‘B’ - the same extrusion 





modified and used in another 
width. “C’-a section put to 
use as a drawer pull. ‘D’ - 
the modified version (B) cut 






































to a thinner width for a 
lever handle. 











*Developed for Raymond Manufacturing Company by Alcan. 


ALUMINUM COMPANY OF CANADA, LTD. 


CALGARY HALIFAX HAMILTON MONTREAL OTTAWA 
QUEBEC TORONTO VANCOUVER WINDSOR WINNIPEG 
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This month’s cover 


As with last month, the May cover 
is the handiwork of Gerald Bern. 
Bern has chosen an unusual colour 
to put his artwork across and sets 
it off with an intersting use of 
reverse in the lower third of the 
page. He took our bellows article 
as his subject and, dominating the 
treatment is a cutaway section of 
the leaves of one such assembly. 
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DESIGNERS’ DELIGHT 


Almost every design problem is a problem of 
materials. Is the price right . . . is it strong 
enough... light enough. . . colourful and bright 
enough? Can it be cheaply formed and produced 
at speed ... is it resistant to corrosion, rust, 
denting or scratching? 


That’s why so many design problems simply 
cease to exist when the designer begins his 
planning with a full appreciation of what can 
be done with Fiberglas Reinforced Plastics. 


F.R.P. could be the answer 
to your problem 





sf: FIBERGLAS CANADA LIMITED 
Ky B FE. RG LAS GENERAL SALES OFFICES: 
PET ENN LL 10 PRICE STREET, TORONTO, ONT. 
FIBERGLAS CANADA LIMITED BRANCH OFFICES: 


HALIFAX e MONTREAL e OTTAWA e TORONTO ¢ LONDON 
WINNIPEG e VANCOUVER 





IT'S AMAZING THE DIFFERENCE FIBERGLAS MAKES! 


DESIGN ENGINEERING MAY 1957 





Design Engineering Inside 


William Morse 


B.Sc., A.M.1.Mech.E., A.F.1.A.S., 
A.F.R.Ae.S., P.Eng. 


EDITOR 


John Dennis George A. Remiz (Oven heating 
ASSISTANT EDITOR with rays we cannot see) is 
application engineer for 

Anthony Brian component heating devices with 
MONTREAL EDITOR CGE in Toronto. A graduate 
of the Technical University 

George McKechnie of Vienna, he worked for 
ADVERTISING REPRESENTATIVE various Austrian electrical 
manufacturers, including 

spells as manager and district 
engineer in Egypt. Hobbies?— 
history and alpine plants. 


Stephen Danyluk 
EASTERN REPRESENTATIVE 


Desmond English 
EDITORIAL LAYOUTS 


John F. Foy 


CIRCULATION MANAGER REMIZ 


J. W. Sargent 
MANAGER, ADVERTISING PROMOTION ' . 
, Richard Sewell (This rig will 
W. A. Weir ; = test undercarriage performance) 

ADVERTISING SERVICE MANAGER 4 received his technical 
education in England during 

Marjorie J. Gibson apprenticeship with British 
ADVERTISING PRODUCTION e z Thomson-Houston. He served in 
: REME during the war and was an 
Ronald A. Smith unwilling guest of the Japanese 

MANAGER from 1942-45. He joined British 
Messier in 1947 and Dowty in 
Canada in 1955. He is now 
senior group head with Dowty. 


George W. Gilmour 
GROUP MANAGER, 
INDUSTRIAL PUBLICATIONS 


J. L. Craig 


DIRECTOR, BUSINESS PUBLICATIONS SEWELL 


eS SES 


In our next issue = Roy Brown (No metal resists 
such wear and heat) is a BSc 
in ceramic engineering from 

Rutgers and returned as a 
faculty member after 3 years 
in the U.S. army. He joined 

Carborundum in 1947 where he 

has held several positions. He 
is now manager of technical 
services. He has six children 
and still finds time to enjoy 
music and the theatre. 


Design Engineering’s feature 
article in June will concern 
the ball resolver, a device 
that can evaluate two input 
values in terms of trigono- 
metrical (or other) ratios. 
We'll also carry articles on 
steam heat treating, powder 
metal parts, power steering, 
tap design and a review of 
some of the latest develop- 
ments in silicone rubber. 


Pe 
SSS 


ssn 


sete 


Ss: 








The B.C. Electric Company wanted a 
floor covering that would withstand heavy 
foot traffic . . . harmonize with interior 
colours and require a minimum of simple 
maintenance . . . for years to come. 


Floor tile is just one example of how Polysar 
rubbers have been utilized by manufacturers 
to meet difficult, exacting specifications. 
Men of imagination in almost every industry 
have used Polysar rubbers to improve existing 
products and create new ones. 
When you are planning a new product or 
seeking to improve your present one Polysar 
may be the answer to your problem. Whether 
or not rubber is now used in your product 
why not outline your requirements and send 
them to our Sales and Technical Service 
Becnaieg Division, Polymer Corporation Limited, 


Sarnia, Ontario. 


POLYMER CORPORATION LIMITED 
SARNIA « CANADA 
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News in brief from the world’s producers 


New polyethylene resin 
The Bakelite Co., announces the availa- 
bility of limited quantities of a higher 
density, high gloss, high melt index poly- 
ethylene resin for injection molding. 
Because of the higher density of this 
resin, end products are improved in rigid- 
ity, permeability, heat and grease resis- 
tance. The molded pieces quickly reach 
the required rigidity for removal from 
the mold cavity, and faster cycles result. 


Newcomer 

Recent arrival on the Canadian scene is 
the firm of Humphries & Glasgow (Can- 
ada) Ltd.. This is an all-Canadian com- 
pany that was federally incorporated at 
the end of last year. 

H. & G.’s activities cover the design, 
engineering and construction of all types 
of process plant and the company offers 
services to its Canadian clients in many 
fields, among them: economic studies, 
process design, engineering, estimating, 
procurements, construction and main- 
tenance. These services cover primarily 
the field of petro-chemical, chemical, 
pulp and paper, textile, mining, gas and 
allied industries, but the company has 
in addition been entrusted with work for 
the aircraft and electrical industries. 

The British pictorial magazine, the 
Illustrated London News, commented 
editorially in its March 9 issue on the 
parent firm as follows: “A British firm, 
Humphries & Glasgow Ltd., of London, 
recently acquired selling rights outside 
the North American Continent for small 
atomic power units of American design. 
These are for the production of elec- 
tricity or heat and are similar to the 
power unit in the American atomic sub- 
marine Nautilus. A 10-megawatt station, 
sufficient for the needs of a town of 
10,000 to 20,000 inhabitants, could be 
built on a space no larger than a tennis 
court. The new power stations are likely 
to prove particularly useful in remote 
and less developed areas.” 

Executive vice-president of the new 
Canadian company is Peter S. B. de 
Gray and vice-president, engineering, is 
C. Trevor Hawkes. 


Hot box detective 
The Chesapeake & Ohio Railway has 
set an infrared “Hot box detective” to 
sleuthing out one of the oldest railroad 
villains. 

Detector units are located outside and 
parallel to the rails with infrared lenses 
angled up at 45 deg. at the axle journals 


DESIGN ENGINEERING MAY 1957 


of moving railroad cars. The equipment 
records on tape the temperature of every 
journal box regardless of the train’s 
speed. 


A. V. Roe acquisition 

P.S.C. Applied Research Ltd., one of 
Canada’s leading designers and manufac- 
turers of electro-mechanic instrument 
systems has been acquired by A. V. Roe 
Canada Ltd., from the Hunting group of 
Canadian aviation companies. 


A Westinghouse first 

The first aircraft electrical system in the 
world wired for automatic parallel op- 
eration of four engine-driven generators 
supplying high-voltage a-c power have 
been supplied to Canadair Ltd., by the 
Canadian Westinghouse Co. The system 
will supply the power for radar, elec- 
tronic and electrical equipment aboard 
the huge Canadair “Argus” being built 
by the Montreal aircraft firm for the 
RCAF Maritime Command. The four 
generators supply enough power to meet 
the requirements of 60 six-room homes 
completely equipped for electrical living. 


Fellowship winners 

The selection of Athlone Fellows for 
1957 has now been completed. Twenty- 
nine Canadian engineers who will gradu- 
ate this year and nine more who have 
spent some years in industry have been 


selected from a considerable number of 
applicants for two years training in the 
United Kingdom. This training takes the 
form of two years in industry, or two 
years at a university or one year at each. 
The subjects which are to be studied in- 
clude aeronautics, nuclear energy, metal- 
lurgy and civil, mechanical, electrical and 
chemical engineering. 


Research department 

A separate research department devoted 
exclusively to original research in auto- 
mobile finishes has been established by 
the Glidden Co. in its Toronto plant. 
The new department will be the centre 
of research in this field for the entire 
Glidden organization in Canada and the 
United States. It will be headed by tech- 
nical director Frank Steele, a graduate 
of the University of Saskatchewan, and 
Stuart Stanyon, a chemical engineer from 
the University of Toronto. 


CGE helps education 
A new plan to provide financial assistance 
for Canadian colleges and universities 
through direct grant of funds was an- 
nounced in March by the Canadian Gen- 
eral Electric Co. Ltd. 

The new plan, known as the Corporate 
Alumnus Program, provides that the 
company will match dollar-for-dollar 
contributions made by CGE-employed 
alumni during 1957. 


Jet limits? 
The de Havilland Aircraft Co., says in 
London that it has reached the limit 
of conventional gas turbine jet engine 
developments with a model capable of 
20,000-lb thrust. 

The engine, the de Havilland Gyron 2, 
ies designed to push planes along at 


New York’s Coliseum, venue of the Design Engineering Show. See 





Happy smiles at the University of Toronto. See “50,000 presented.” 


between 1,000 and 2,000 miles an hour 
at 50,000 ft. It packs more power than 
the giant engines which drive liner Queen 
Mary. 


Approach lights 
Flashing airport approach lights that 
pilots describe as resembling “a white 
hot football passed from pilot to runway” 
are now available from the Canadian 
Westinghouse Co. 

Known as condenser discharge ap- 
proach lights, the new units produce 
lightning-like flashes which cannot be 
mistaken for any other natural or arti- 
ficial light that may be found in a heavily 
populated area. The duration of flash 
for each of the lights is only 150-mil- 
lionth of a second. The entire line of 
lights flashes twice each second with 
the light farthest from the airport flash- 
ing first. 
$50,000 presented 
Avro Aircraft Ltd., and Orenda Engines 
Ltd., have jointly presented $50,000 to 
the University of Toronto’s Institute of 


Aerophysics to help carry out a relocation 
and expansion program designed to meet 
the greatly increased demand for aero- 
nautical engineers in Canada’s aviation 
industry. 

Other firms in the aviation industry 
are being approached with a view to rais- 
ing the balance of $100,000 which the 
Institute estimates it will need from in- 
dustry to carry out its vitally needed re- 
location and expansion. 

Seen in the picture on this page are, 
left to right: Dr. G. N. Patterson, direc- 
tor of the Institute of Aerophysics; Fred 
T. Smye, president and general manager 
of Avro Aircraft Ltd.; Dr. Sidney E. 
Smith, president of the University of To- 
ronto; W. R. McLachlan, president and 
general manager of Orenda Engines Ltd.; 
and Dr. R. R. McLaughlin, Dean of the 
Faculty of Applied Science and Engi- 
neering. The group was photographed 
while examining a wind tunnel at the 
institute where a study is being made of 
the ram effect of jet engine intakes on 
aircraft flying at supersonic speed. 





other) ratios. 


production. 





Next month in Design Engineering 


JUNE 


Ball resolver—Details of a mechanical calculator that can 
evaluate two input values in terms of trigonometrical (or 


Silicone rubber—New uses for silicone rubber, made pos- 
sible by recent developments. 


Power steering—P. E. Biggar explains how it works. 


Steam heat treating—How metalworking plants are making 
big savings in tempering, annealing and stress-relieving by 
using steam atmosphere heat treating. 


Tap design—A review of the subject of tap design. 


Powder metal parts—How to design and tool for their 


Plus — More than 10 department pages 








Colored sheet 

Color anodizing by conventional pro- 
cesses has been too expensive for it to be 
used in some fields. This difficulty has 
now been overcome, however, by the 
introduction (by the Aluminum Co. of 
Canada, Ltd.) of coiled aluminum sheet, 
color anodized on one side only. 

Known as Colorcoil, it will be pro- 
duced in a variety of alloys in widths up 
to 48 in. and thicknesses from 0.020 to 
0.064 in. 


Hoist equipment 

A line of Canadian-designed hoist equip- 
ment, covering a-c and d-c drives for 
drum or friction hoists, has recently been 
introduced by Canadian Westinghouse 
Co. Ltd. It is available with either manual 
or automatic push-button controls from 
the underground level. 

Known as Selectalevel mine hoist con- 
trol, the new (automatic) equipment can 
be applied to both skip and cage hoist 
drives. 


Cast iron 

Just published, a progress report on a 
research project dealing with the proper- 
ties of cast iron at elevated temperatures 
(by J. R. Kattus, Southern Research In- 
stitute) sponsored by a joint ASTM- 
ASME committee. 


Locomotives 

To meet the growing demand for loco- 
motives with a light axle load, General 
Motors Diesel Ltd. have developed the 
Flexicoil truck. This reduces the total 
truck weight and also provides a fully 
flexible truck for mainline and branch- 
line operations. 


Polycarbonate 

The discovery and initial development of 
a plastic material tough enough to re- 
place metals in many applications was 
announced by General Electric Co. It 
is claimed that parts made from the 
new compound—it is known as Lexan 
polycarbonate resin—will stand up to 
blows from a hammer. 


SAE papers 

Recent SAE papers include: Develop- 
ments in storage batteries (H. D. Wilson, 
Ford Motor Co.); Automotive engineer- 
ing with urethane foams (R. A. Walsh, 
du Pont); New machining techniques 
made possible by electro-machining (C. 
Paul Porterfield, Firth Sterling Inc.); The 
application of oxide cutting tools (Edward 
Kibbitt, The Carborundum Co.); Wear 
resistant, low-cost sheet metal forming 
dies (J. C. Holzwarth and S. Menton, 
General Motors Corp.); Trends in, mod- 
ern aircraft structural design te: H. 
Spaulding, Lockheed Aircraft Corp.). 
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WHICH of these Actuation Problems 


POWER CONSUMPTION 


TEMPERATURE 


SPACE/WEIGHT 


LUBRICATION 


are YOURS? 


PRECISION 


DEPENDABILITY 





ORIGINAL DESIGNERS 


AND PRODUCERS 
OF MULTIPLE 
CIRCUITS 


Let’s start at the begin- 
ning, with the familiar 
principle that there’s far 
less friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Saginaw ball/bearing 
Screw radically increases 
the efficiency of rotary- 
to-linear motion (and 
vice versa). Instead of 
sliding, mating surfaces 
glideonrolling steel balls. 


If one circuit should fail, the rest will 
function without interruption, sharing 
the load between them. In critical 
applications this feature has no equal. 


Like stripes on a barber 
pole, the balls travel to- 
ward end of nut through 
spiral“tunnel” formed by 
concave threads in both 
screw and mating nut. 


At end of trip, one or 
more tubular guides lead 
balls diagonally back 
across outside of nut to 
starting point, forming 
closed circuit through 
which balls recirculate. 


Available in custom machine-ground and stock rolled-thread 
types. Units have been built from 1% inches to 3912 feet 


long—% to 10 inches in diameter. 


Outstanding opportunities for qualified engineers 


bs 


Splines to: 


NAME 


1. Vital Power Savings. Permit much smaller 
motors with far less drain on electrical system, 
simpler circuitry. 

2. Space/Weight Savings. Screws themselves 
are smaller, lighter; permit smaller motors 
and gear boxes; eliminate auxiliary equipment 
required by hydraulics. 

3. Precise Positioning. Machine-ground type 
will position components far more precisely 
than hydraulics or pneumatics; tolerances on 
position are held within .0006 in. /ft. of travel. 


4. Temperature Tolerance. Normal operat- 
ing range from —75° to +275° F.; in selected 
materials, will function efficiently at temper- 
atures as high as +900° F. 

5. Lubrication Latitude. If lube fails, will 
still function with remarkable efficiency. Units 
have been built and qualified for operation 
without lubrication. 


6. Fail-Safe Performance. Far less vulner- 
able than hydraulics; Gothic-arch grooves, 
yoke deflectors and multiple circuits provide 
added assurance against failure. 


SAGINAW b/b SPLINE 


This revolutionary new kind of spline utilizes the same 
basic principle pioneered by Saginaw in the ball 
bearing screw. 

lt permits new engineering designs never before 
practical—titerally lets you achieve the “impossible”! 
In any application where column length must change 
under torque load, the Saginaw b/b Spline offers 
greatly decreased friction, less wear, longer life, 
more dependable operation. It can be fitted with 
integral gears, clutch dogs, bearing and sprocket 
seats or a wide choice of other attachments for use 
with electric, hydraulic or pneumatic units. To convert 
push-pull to rotary motion, helical types are available 
with very high leads, ranging from 20:1 to 100:1. 


Saginaw Steering Gear Division 
General Motors Corporation 

b/b Screw and Spline Operation 
Dept. 9W, Saginaw, Michigan 


Please send new engineering data book on Saginaw b/b Screws and 





il 
Dearing ang 


COMPANY 





ADDRESS. 





SAGINAW STEERING GEAR, DIVISION OF GENERAL MOTORS © SAGINAW, MICHIGAN 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


-—-—- 55 


CITY. 
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to keep the 
applied line of force 
absolutely vertical 


AMELEBE . XY 
NE 


Aeebee 


It is essential that applied line of force 
remain absolutely vertical in the popu- 
lar Dillon Force Control Switch, and 
the best possible solution has been 
found in the HEIM Unibal Rod End 
Connector. Two of these are employed 
so that regardless of load angle, the 
actual instrument always remains 
straight up and down. Heim Unibal 
also allows the operator to adjust work- 


11 heres cncinan mamas seiciasae 





ing length to suit available space. Dil- 
Dillon Force Control Switch lon engineers rate them tops for cri- 


for Tensile Loads. . 
he eg ae tical fit, freedom from slop or wobble 


Van Nuys, Cal. and for all-around quality. 


Heim Unibal Male Rod End 


What does the Dillon 
Force Control Switch do? 


As many as four control switches may 
be mounted on one side of the open 
end. Directly opposite, and on the other 
side of the beam, are finely threaded 
adjustment screws, which make contact, 
under load, with each switch in suc- 


cession or with all at the same instant. be} ia IM Uuibal : ? 
Thus, if it is necessary to trigger a The is the spherical 
series of devices at varying loads, each bearing developed, engineered and manufactured by 


switch is set at the specific load. If all 


four devices are to be triggered at the Tae P ; 
same time, then all four switches are misalignment in every direction, reduce friction, 


The Heim Company for over fifteen years. They correct 


identically adjusted. carry maximum radial and thrust loads, save time in 
ies ilies Saleh etek exctiien assembling, and are usually more economical 


overload protection for hoists and than specially machined parts. 
cranes, operates remote signal lamps, : : 
warning devices, etc. Heim Unibal Bearings are distributed nationally by 


qualified bearing experts. Send for the 


Heim Complete Catalog. 
R§jM BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd, des Capucins 1006 Mountain St. 1302 Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt.. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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IF YOU HAVE A METALS PROTECTS FOOD 
PROBLEM. INVESTIGATE THESE Commercially pure malleable nickel 


gives good corrosion resistance to alka- 
lies and organic compounds. Strong, 
hard and tough,nickel has good thermal 
and electrical characteristics. Widely 
used to protect the purity of foods and 
chemicals in processing. 


ne 


LOW CARBON 
NICKEL 


BEST FOR SPINNING 
Essentially the same composition 
as nickel with the addition of a 
small amount of carbon. Softer 
with lower mechanical properties 
and better service at 700° to 
1200°F. Does not work-harden 
as rapidly—preferred for spin- 
- ning and coining. 
\ e 
\ 


ee id 


\ | “Dp” NICKEL’ 


= MAKES BETTER SPARK PLUGS 
A nickel-manganese alloy with greater resistance 
to oxidizing sulphurous conditions. High resistance 
to spark erosion; extremely suitable for spark 
plug electrodes and carbon electrode holders; 
glass machinery parts, high-temperature furnace 
parts and ignition tubes. 


DURANICKEL* 


IDEAL FOR SPRINGS 

: An age hardenable alloy which 

These INCO NICKEL Alloys has extremely low relaxation 
; : , making it ideal for springs sub- 
provide a wide range of useful ject to relatively high stress up to 
h Ta ‘ 600°F. Used for paper machine 
characteristics and mechanical shaker springs, diaphragms, 
properties which make them 7 ae eee eer 


spark plugs and electric toasters. 
highly desirable for many diffi- 
cult applications in industry. 
Most of the alloys in this group 
are available in standard forms 


. .. and Inco Customer Service PE rR NM ANI « KEL* 


goes with them ... to help you 
GOOD CONDUCTOR OF ELECTRICITY 


solve metal problems. Write Approximately the same mechanical properties as 

: : Duranickel with corrosion resistance equal to Nickel. 

today for complete information. Magnetic at room temperature and a good conductor 

*Trade Marks of electricity and heat. Used for current carrying 
springs, clips, diaphragms, and other contact arms. 


THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED 
25 King Street West, Toronto 





HERE, PRODUCT 
UNIFORMITY 
BEGINS WITH 
MOLECULES! 





Resin chemistry is the basis 

of Industrial finishes. The proper 
interreaction of molecules 

which results in a finish of perfect 
controlled quality is ensured 

by this costly resin still 

in the Glidden plant. 


This is just one of many 

such steps, in which equally 
modern facilities are used, 

to produce finishes of 
outstanding quality. But 
Glidden offers you not only 
products of high manufacturing 
standards, but valuable research 
and testing services as well. 


The Glidden Laboratories, 
for instance, are staffed 

and equipped to do a highly 
competent job of developing 
and testing finishes for every 
industrial purpose—no 
matter how specialized your 
requirements may be. 


In addition, Glidden Technical 
Service Representatives are 

ready to help you with all 
problems connected with the 
application of finishes. If you wish, 
you can enlist these services for 
on-the-spot tests right in your 

own plant or in the field. 


At your request, we will 
provide an industrial finish to 
meet any of your requirements 
—and follow it through with 
every extra service! 


INFORMATION YOU'LL VALUE! 
This booklet outlines all 
Glidden Technical and 
Laboratory Services—and 
how you can profit by them. 
We will gladly send a free 
copy to plant executives on 
request. Just write to: 








THE GLIDDEN COMPANY LIMITED - Technical Service Department, 351 Wallace Ave., Toronto, Ont. 
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“Good” is the measure of performance. A good casting 
measures up—in performance—to all the requirements of 
its buyer and its end user. 

If, during its life, it must withstand repeated thermal 
shocks, then it must be heat resistant; if it is going to be 
subjected to constant friction, then it must be wear 
resistant; if it comes into contact with salts or acids, then 
it must be corrosion resistant. 

“Very true,” you say, “and also very obvious. It is one 
thing to make fine castings to fit the job but can you make 
the price fit the castings? That’s a requirement, too.” 

We can. That’s where our Special Products Plant comes 


in. It is run by experienced men, controlled by a first class 
laboratory and equipped with modern foundry equipment 
—it’s an operation that’s geared to meet quality and 
price requirements. 

Our electric furnace, for example, allows flexibility, 
versatility and far greater uniformity of composition in 
the production of all types of iron. 

The result: the best possible assurance against being let 
down half way through the machining operation. Your 
shop investment is thus protected. 

So when you need “good” alloy castings, delivered 
clean and on time, order them from: 


Canada Iron 


foundries, limited 


FOUNDRY & MACHINE DIVISION 


HEAD OFFICE: 921 Sun Life Bldg., Montreal 


a 





Literature 
2 is available on the 
following engineering 


Your Name 


If you would like valuable 
information on any or all 
of these irons, tick them 
off and mail this coupon. 


TORONTO OFFICE: 171 Eastern Ave., Toronto 


NODULOY [| NI-RESIST 
NI-HARD [7 DOMITE 
NODULOY NI-RESIST [1] 





Address 
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The versatile design of Skinner Solenoid Valves 
makes their applications almost unlimited 


Skinner Solenoid Valves have such great versatility that 
no one, not even their makers, knows the full extent of 
their applications. The range of their extremes demon- 
strates this vividly. One Skinner valve is being used in 
an instrument in Texas oil wells that tells the nature of 
earth strata 20,000 feet below the surface. Another one 
will be used to help launch the satellite that soon will be 
circling the globe. 

If you have a problem that a solenoid valve might con- 


ceivably solve, we urge you to talk to a Skinner repre- 
sentative. Fill him in on the nature of your application. 
He'll be glad to work with you in selecting a valve that 
matches your requirements as to port sizes and locations, 
voltages, pressures, temperature conditions, flow adjust- 
ments and mountings. 

For complete information on Skinner’s line of 2-, 3- and 
4-way valves, write us or contact a Skinner represent- 
ative. Write Dept. 355. 





Skinner Solenoid Valves are distributed nationally 


See us at the Design Engineering Show, Booth 708. 


Spe: 
. SKINNE 





ELECTRIC VALVE 
DIVISION connecticur 





HOW MUCH A POUND 
DID YOU PAY FOR 
THE HOLE? 


NOT ONLY FOR THE 
METAL ALONE BUT ALSO IN 
UNNECESSARY MACHINING TO 
MAKE THE PART YOU NEED 


You don’t buy “‘waste-metal” and lost time when 
you specify ESCO Spuncast*— the centrifugally 
cast alloy steel with the built-in hole. 

ESCO Spuncast is a homogeneous, pressure 
formed metal tube possessing chemical balances 
free from flow lines, forging or rolling stresses. 
A non-directional metal structure, available in 
many superior alloys, in sizes, grades and quan- 
tities not practical for large scale rolling mill 
production. 

ESCO Spuncast is the new basic material for 
the mass machining of duplicate cylindrical 
parts. Available in sizes up to 36” O.D., lengths 
to 16 feet and in wall thicknesses from 4" in 
suitable corrosion, heat and abrasion- resistant 
alloys. 

See your ESCO Dealer. Ask for ESCO 
Catalog No. 184. 


LIIMITVE D 


8425 ONTARIO STREET, VANCOUVER, B. C. 
2203 BEACONSVILLE AVE., MONTREAL, QUE. 
32 TABER RD., TORONTO, ONT. 
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Whatever your requirements in... 


FINELY 


SPECIAL TUBING FINISHED 


ee TIES FOR rs hg EXTRUSIONS FOR 
ci dn HOME AND 
WING S INDUSTRY 


write, phone, wire STAN DARD TUBE” 


Whether it be sheet, bar, plate, tube, wire or extrusion, 


“Standard Tube” Aluminum is produced under the most rigid 
procedures of controls and tests. Here is PRODUCT UNIFORMITY 
of a very high order both chemically and physically. 


HERE IS A FINER BASIC MATERIAL TO MAKE A 
BETTER, LOWER COST FINISHED PRODUCT. 





Whatever your requirements in ALUMINUM, next time write, call 
or wire “Standard Tube’’. Available in any quantities. 


~ STANDARD TUBE AND T.1. LIMITED 


WOODSTOCK +- TORONTO - OTTAWA + MONTREAL 


WELDED AND SEAMLESS STEEL TUBING e FABRICATIONS « 
ALUMINUM « MATERIALS HANDLING EQUIPMENT e SCHOOL AND NESTING FURNITURE 
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PRODUCT OF 








RESEARCH 





formulations 
for 
industry 


If you have two or more surfaces 
to join, there’s a “3M” Adhesive 
that will do it faster, cheaper 
and more securely. If there’s 














a surface to protect from mechanical 
damage, fumes, etc., during 
processing or shipping, there’s 

a “3M” Coating or Sealer to do 
the job. Just state your needs. 


Write and let us 
prescribe the formulation 





ADHESIVES COATINGS SEALERS 


MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED 
LONDON « CANADA 


Sales Offices: Halifax * Montreal * Toronto * Winnipeg « Calgary * Vancouver 
Resident Salesmen: Moncton ¢ Quebec City * Ottawa e Hamilton « North Bay ® Regina * Saskat 
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In fluids handling, motion means money. 
Continuous flow is music to the ear of chemist, 
production superintendent and management. 


Unfortunately, when corrosion takes over, motion 
stops and cost runs up. 


That’s why corrosion resistant metals are required 
at every point in the fluids handling system. 


There are no weak spots when flanges, fittings, fastenings, 
valves as well as pipe and tubing are made 

of the right choice of metal . . . in many cases 

aluminum or stainless steel will overcome your corrosion 
problems. 


Let us help you keep your business 
“rolling” with the right choice of metals. 


ALLOY METAL SALES LIMITED 


PLACE 


F 


oO 


R 


Distributors of 
STAINLESS ALLOYS AND ALUMINUM IN ALL COMMERCIAL MILL FORMS 


181 FLEET ST. EAST, TORONTO 2, ONT. 
92 MONTEE DE LIESSE, VILLE ST. LAURENT, MONTREAL, P.Q. 
20 MONTCALM ST., WINNIPEG 5, MAN. 


co Rr ROSBIL ONAN : os Yo v 8 BUS T NESS 
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A new concept in plastics 
utilization is““home-grown” 
for Canadian industry. 


The days of “‘plastic substi- 
tutes” have passed into history. 
The possibility of precise me- 
chanical design using a plastic 
material is now a reality — 
thanks to 20 years of research 
and testing by Du Pont. 

It took a remarkable mater- 
ial, “Zytel’” nylon resin, to 
make the effort worthwhile. 

“Zytel” nylon, plus good de- 
sign and competent fabrication 
offers many cost-saving possi- 
bilities. These are brought about 
through lower initial costs and 
better performance of many 
mechanical parts in machines, 
hardware, appliances — even in 
notions, novelties and house- 
wares. These possibilities should 
be of considerable importance 
to Canadian manufacturers 
faced with finding lower costs 
and better merchandise to meet 
the stiff competition of today. 


Because of this, Du Pont 
Company of Canada (1956) 
Limited has installed and is 
operating a plant at Kingston, 
Ontario to make this useful 
material for the Canadian 
market. 

Actually, we do more than 
just make the resin. We also ex- 
tend assistance to engineers and 
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PRODUCT ENGINEERING 


New Canadian Plant now producing 
nylon resin 


(wall  . 
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designers, to help them uti- 
lize the properties of “‘Zytel”’ 
to advantage, and of course, 
we assist molders in establish- 
ing optimum operating con- 
ditions required to faithfully 
reproduce the properties of 
the material in finished parts. 
In short, we provide a touch 
of creative imagination 
backed by sound technical 
knowledge along with a pro- 
duct of proven value. 


ts’ 
“(300 ar PLM \ 
2/000 /min-| 


+ ee 


On the following pages are 
illustrations of a few of the 
thousands of uses in which 
“*Zytel” nylon has created 
new standards of value. There 
are several well-qualified 
Canadian molders who can 
help you to get these new 
values for your product. Why 
not let them — and 
us — have a chance gue 
to see what we can _e)"77'9 
do for you? va 
17 





PRODUCT 


These counter wheels are molded in two dif- 
ferent colors from ZyTEL. Light in weight, 
ZyYTEL enables faster movement of the wheels 
with less power and a minimum of noise. 
(Manufactured by Electric Manufacturing 
Co., Inc., San Francisco, California.) 


Grommets of ZYTEL are flexible and strong 
in thin sections—protect wire insulation from 
chafing in eyelets of any size or contour. These 
grommets are quickly cut and fitted from a 
10-inch “Caterpillar” strip. (Manufactured by 
Nylon Molding Corporation, Garwood, N. J.) 


The belting of this photo processing machine 
is made of ZytTEL—is unaffected by develop- 
ing and cleaning solutions. ZyTeEL has high 
tensile strength, even in thin sections, and is 
resilient and flexible. (Belting produced by 
The Polymer Corporation of Pennsylvania, 
Reading, Pennsylvania.) 


ENGINEERING 


Hangers for horizontal sliding elevator doors 
require a high degree of rugged construction 
combined with extreme operating ease. The 
“ZyYTEL” nylon molding for these wheels was 
done for Turnbull Elevator by Toronto Plastics 
Limited, Toronto, Ontario. 


Cable stringing block is equipped with spools 
of ZyteL which are abrasion-resistant and 
tough—will not damage cables. (Processed by 
Engineered Products, Inc., Kirkwood, Mis- 
souri for D. H. S. Company, St. Louis 17, 
Missouri. ) 


Interchangeable cams of ZyYTEL in this sew- 
ing machine provide variations in stitching 
patterns. ZYTEL simplifies production, lowers 
costs due to ease of molding. (Molded by 
Boonton Molding Company, Boonton, New 
Jersey, for Consolidated Sewing, Machine 
Corporation, New York, New York.) 
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Simple nylon molding gives better seal, 
longer life and simplifies assembly of famous 
“Wix” oil filter cartridges. Required to remain 
tight at temperatures ranging from 50 below 
zero to 200 above, these seals were molded by 
Smith and Stone Limited, Toronto 5, Ontario. 


Oil slinger gear of wear-resistant ZYTEL op- 
erates quietly and withstands high tempera- 
tures inside an air-cooled engine. Stop switch 
button of ZYTEL stays cool even when engine 
is at 200° F. (Molded for Briggs and Stratton 
Corp., by Sinko Mfg. & Tool Co., Chicago.) 


Phonograph needle holder of ZyTEL is 
molded into intricate shape and holds switch- 
ing mechanism for different speed needles. 
Important in this application are the good 
dielectric properties and toughness of ZYTEL. 
(Phonograph needle holder manufactured by 
Electro-Voice, Buchanan, Michigan.) 





examples of improved 


design with nylon resin 


The rollers of this bread cooling equipment 
are manufactured under the Sanitation Code. 
Over-all performance of ZyTEL is found su- 
perior to that of metal. (Molded by United 
Plastics Industries Inc., Vassar, Michigan, for 
Baker Perkins Inc.,. Saginaw, Michigan.) 


The bumpers for the starter pulley of this 
engine are made of ZYTEL, are adaptable to 
mass production. Quiet operation and longer 
wear result, because ZYTEL requires little or 
no lubrication. (Engine produced by Briggs 
and Stratton Corporation, Milwaukee, Wis.) 


This pneumatic sump pump, run by air pres- 
sure, contains four vanes of ZyTeL. Driven at 
high speeds, the vanes are resistant to wear 
and are molded to extremely close tolerances. 
(Molded by Ingwersen Manufacturing Co., 
Inc., Denver, Colorado, for Gardner-Denver 
Company, Denver, Colorado.) 


The cams which control the indexing of this 
rotary switch are made of ZyTEL. Because of 
its durability and strength qualities, ZYTEL re- 
placed another material. (Molded for Cutler- 
Hammer Inc., by Sinko Mfg. & Tool Co., 
Chicago, Illinois.) 


Bushings in a new sealed journal box Kit are 
made from ZyYTEL. Important in this railroad- 
ing advancement is the ability of ZyYTEL to 
withstand extremes in temperature. (Manu- 
factured by National Motor Bearing Com- 
pany, Inc., Redwood City, California.) 


Tip jacks of ZYTEL have high dielectric 
strength, resist heat, cold and moisture, and 
stand up to high voltages under rugged oper- 
ating conditions. Threaded insulating sleeve 
of ZyTeL with standard tip jack provides 
superior connector. (Manufactured by E. F. 
Johnson Company, Waseca, Minnesota.) 


The “Brydon Soy” B-110 ski harness uses 
“ZyYTEL” nylon clips where the maximum 
stress is experienced in water skiing. Replacing 
aluminum stampings formerly used to anchor 


oO. of Toronto by Toronto Plastics 
Limited, Toronto. 
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The gears, bearings and blades of this mix- 
er are made of ZyYTEL because it is light in 
weight and resistant to heat, wear and corro- 
sion. The Maynard Manufacturing Company 
of Glendale, California, expects these parts 
made of ZyTEL to outlast useful mixer life. 














The latch on this window assures 
long-time service, because of the 
toughness, abrasion-resistance and 
high-impact strength of ZyYTEL. 
(Molded by DuBois Plastic Prod- 
ucts, Inc., Buffalo, N. Y., for Curtis 
Companies, Inc., Clinton, Iowa.) 





Injection molding 

process is rapid 
production method 

INJECTION molding is one process for pro- 
ducing large quantities of plastic parts. A 


typical injection-molding assembly, shown 
in the diagram, operates as follows: 








Parts marked A and B close and lock to 
form the mold; they move to contact part C, 
which contains molten plastic. Measured 
quantities of the granulated plastic (/) are 
fed into the machine. The reciprocating ram 
(2) forces this material into the heating 
chamber (3), where the powder liquefies. 
Each forward motion of the ram (2) forces 
molten plastic into the closed mold (A plus 
B), where the plastic solidifies and forms the 
molded part (4). Then the mold opens as 
shown in the diagram and the plastic part 
is ejected. In the meantime, the ram moves 
back, allowing more powder to feed into 
the machine, preparing it for another mold- 
ing cycle. 

The production rate depends on a number 
of variables, including the size of the part 
and the number of identical cavities cut into 
the mold. If molded parts are small, dozens 
of them can be made at one shot, whereas 
large parts may be produced one at a time. 
Cycles of 1 or 2 moldings a minute are not 
uncommon. 

Here are some of the advantages of in- 
jection molding: 

1. High rate of production 

2. Economical production in quantity 
3. Little or no finishing cost 

4. Parts molded to close tolerances. 


DU PONT COMPANY OF CANADA (1956) LIMITED, 








Economical and durable control switeh 


made with 


The durability and impact resistance of ZYTEL 
permit reduced costs in the Saxony switch, be- 
cause less wall thickness is required. The multiple 


FUNCTION and appearance, coupled 
with cost, are important factors in the 
design of a new product. Because of this, 
the Saxony multiple switch, which con- 
trols the temperature of electric heating 
pads, is molded of ZyTEL. 

ZyYTEL was chosen for the Saxony 
switch because of its durability and im- 
pact strength, even in thin sections. The 
thinner walls of ZYTEL result in economy 
of material, and a reduction in costs. 

Its low coefficient of friction gives 
ZyYTEL excellent bearing characteristics. 


DE-5 


CHEMICALS DEPARTMENT, P.O. Box 660, Room A-4, MONTREAL, QUE. 


Please send me more information on the Du Pont plastic engineering materials 
checked: [| “Zytel’’; [|] “Alathon’’; [] “Teflon”; [] “Lucite’’. | am in- 


terested in evaluating these materials for 





COMPANY 


POSITION 





STREET. 





CITY. PROVINCE __ 





TYPE OF BUSINESS_ 














*"Alathon", “Lucite”, “Teflon” and “Zytel" are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 


nylon resin 


switch controls the temperature of electric heating 
pads and is molded by Wilmington Plastics, Wilming- 
ton, Del., for Saxony Electronics of Wilmington. 


For this reason, the moving parts of the 
switch are also molded of ZyTEL nylon 
resin. 

Available in white and in a wide range 
of colors, ZYTEL nylon resin permits a 
variety of design possibilities. Readily 
molded to close tolerances, ZYTEL is an 
excellent material for applications such 
as the Saxony switch. 

For complete information on this ver- 
satile material—property tables, typical 
applications, and production techniques 
—simply clip and mail this coupon. 


Clip the coupon for additional 
data on the properties and ap- 
plications of this versatile Du Pont 
engineering material. 








Industrial Type 5100 (wing union nut) or 
5110 (hex union nut) for hydraulic fuel, oil, 
air and water lines. 





Farm Type 5203 for hydraulic lines from 
tractor to farm implements. 





Freon Type 5400 for precharging air con- 
ditioning lines and components at the factory. 





LP-Gas Type 5104 for quick recharging of 
LP-Gas fuel tanks. 





Aircraft Type 145-155 and 3200 for 
all airframe and engine oil, fuel, hydraulic, 
and pneumatic lines. 





Railroad Type 510022 for quick, safe 
refueling of diesel locomotives. 











Soap testing for leaks is speeded up by 
using an Aeroquip Self-Sealing Coupling to 
connect a 240 psi air line to a joint. 


Fluid systems requiring frequent dis- 
connection and reconnection can be 
improved and simplified with Aeroquip 
Self-Sealing Couplings. One Self- 
Sealing Coupling performs the same 
function as two shut-off valves. It occu- 
pies less space and speeds fluid line 
connection and disconnection. 


All Aeroquip Self-Sealing Couplings 
have the following basic characteristics: 
a. Quick, easy connection and discon- 
nection of pressurized fluid lines, 
without loss of fluid or inclusion of 
air or foreign matter into the system. 
. Full fluid flow through connected 
coupling; leak-proof sealing of dis- 
connected coupling halves under 
maximum line pressure. 
Positive locking action on connection 
to prevent accidental coupling dis- 
connection and flow shut off. 
. Simple, sturdy design, with sufficient 
valve strength for long, trouble-free 
operation. 


Poppet-Tubular Valve Design 
Every Aeroquip Self-Sealing Coupling 
is designed around mating, spring- 
loaded poppet and tubular valves. 
This design principle combines positive 
sealing action with optimum flow 
characteristics. 

In operation, the poppet valve cou- 
pling half mates with the tubular valve 
coupling half, joined by a quick- 
threading union nut. Valves open and 


AEROQUIP (CANADA) LTD., 287 BRIDGELAND AVENUE, TORONTO 10, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. AND ABROAD 
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close simultaneously with the locking 
and unlocking action of the union nut. 
Once connected and locked, the cou- 
pling cannot unlock accidentally due 
to vibration and other external forces. 
Fluid flow through the connected 
coupling is accomplished with maximum 
safety and minimum pressure drop. 


Many Types Available 

No single type Self-Sealing Coupling 
is ideally suited for the wide range of 
industrial, aircraft, marine and farm 
applications. Aeroquip presently manu- 
factures seven types (shown at left) to 
meet the requirements of varied fluid 
system use. 





Disconnected coupling— 
halves seal at any pressure. 


Full information is available. Fill in and 
mail the coupon below for your copy 
of “The Case of the Self-Sealing 
Coupling” plus engineering bulletins on 
the coupling types to fit your fluid 
system needs. See our catalog pages 
in Sweet's Product Design File, Section 6d. 


93 = > 


Aeroquip (Canada) Ltd. 

Toronto 10, Ontario 

Please send me a copy of “The 

Case of the Self-Sealing 

Coupling", plus the Self-Sealing 
coupling engineering bulletins 

check below: 

( Bul. 165 on Industrial type (—) 1EB-11 on LP-Gas type 

; REB-1 on Railroad 
(CD AEB-14 on Aircraft type 


Diese! Fueling type 
(CD 1EB-10 on Freon type CO Bul. 165 on Farm type 
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“Master Meter 
Duplicator” 
prints receipts for 
fuel oil delivered 
from trucks 

a , pee 





rwhere you look in everyday go = 
cage mili ~ face . . . the face of a wer : 
out eae or Computer. From gaso in 
pa 4 rel oil trucks to textile mills 7 - 
age . on the farm, in business a 
aan ae modern automated industry - 
rennet ; standard and special devices on 
ee oe thing under Countrol . . . ™4 <a 
i henley, electrically. And aot 
i ste al robabilities are mighty hig ashe 
on Veeder-Root, too - -- goto 
pees and profit. Why not let us g 
ee, right now? 


IMITED 
OF CANADA t 
2-3-4 Convertible Counters VEEDER-ROOT 


treal 
_ James St., Mon 
(and others) for textile machinery 955 St 


Fuel-Remaining Counter for 


aircraft . . . subtracts as fuel is used 
nb 
Wa 4 


Small Square-Case Counters for office and other machines 


Predetermining Counters for preventing shor 
and over-runs on production machines 
Main Office and Factory: Veeder-Root Inc., Hartford 2, Conn., U.S.A. 





Range Timer . . . easy to read . . . easy to set 


@ Offices and Agents in Principal Cities 


“The Name That Counts” 
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FAMOUS NYLON JOINS NATIONAL’S MATERIALS FAMILY. Proved in thousands of tough 
applications, versatile Nylon now becomes more useful to the designer than ever. 
National makes it so in extruded rods and 100% usable finished fabricated parts. 
Standard rod sizes range from 4” through 2” in 3 and 6-foot lengths. Inquiries on 
other sizes and shapes are invited. National’s expert engineering counsel assures the 
commercial soundness and economy of your product. And men, machines and capacity 
place National in a unique position to serve your immediate needs. 


NATIONAL CAN HELP YOU 
reduce unit product cost or improve 
product performance at no added 
cost. Here’s why: You can select the 
“one best material’? from over 100 
grades of PHENOLITE®, Vulcanized 
Fibre and NATIONAL Nylon—without 
compromise in properties or cost. You 
can simplify production and purchas- 
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ing with the timed delivery of 100% 
usable parts—from a single reliable 
source. You gain competitively with 
National’s new materials and grades 
—the direct results of programmed 
materials-research. 

You benefit by calling National 
first. Check telephone directory yel- 
low pages or write Toronto—Dept.N. 


INTRODUCING 5 NEW superior 


PHENOLITE® Laminated Plastic Grades: 


E-2040—A new low cold flow, hot punch- 
ing paper base grade with good dielectric 
strength. 


Y-2500—A good arc resistant paper 
base grade with excellent flame resistance 
plus superior punching and shaving char- 
acteristics. 


G-8-881—A melamine bonded glass mat 
grade with excellent flame and arc 
resistant characteristics and good flexural 
and impact strength. Has high dimensional 
stability under humid conditions. 


G-7-3604—A_ new thick-walled silicone 
fiber glass tubing material with excep- 
tional heat resistance and electrical 
properties. 


G-10-865—A new epoxy resin-bonded 
glass cloth sheet laminate with very low 
water absorption and excellent electrical 
properties. 


THESE FIVE NEW PHENOLITE GRADES bring to over 
80 the number of standard and special grades of 
this versatile laminated plastic. 


ei» 
Vy) WATIONAL 


ATLANTIC & HANNA AVENUES, TORONTO 
1411 CRESCENT STREET, MONTREAL 





NORANDA COPPER AND BRASS LIMITED 


COPPER ALLOY BULLETIN 
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MILLS AT MONTREAL EAST—OFFICES IN MONTREAL, TORONTO, VANCOUVER, EDMONTON 


Export Department, P. 0. Box 1238 Place D’Armes, Montreal, P. Q., Canada 








| 


High-quality, precision-made screw machine items. Courtesy Y. W. Small Parts Ltd., Toronto 5, Ontario 


for Quality Screw Machine Items 


Why are some screw machine shops 
consistently busy at all times while 
others depend on peak periods of in- 
dustrial activity for their very exist- 
ence? The answer as to what makes a 
successful shop tick may well be strict 
quality control backed up by depend- 
able service. 

How can a screw machine shop ob- 
tain the needed quality-plus service for 
successful operation? 

Most screw machine items are made 
on a contract basis to customers’ spec- 
ifications. Since they are intended to 
go into some special assemblies, they 
must be uniformly accurate and close 
in tolerances otherwise they can easily 
give endless trouble. The smaller the 
item, the more need for exactness. 

Every screw machine operator knows 
that consistent quality demands good 
equipment and tools. Machines must 
be put into tiptop condition and main- 
tained that way. He is aware that tools 
must be given careful attention for 
proper grinding and sharpness. For 
long runs, and heavy removal of stock, 
he must go to carbide tools for highest 
efficiency. 


Good Labor Relations Essential 
Management can achieve the objec- 


24 





tive of quality and service so necessary 
for the business success of a screw ma- 
chine shop whose operation calls for 
skilled workers that are dependable 
and self-sufficient. A good operator 
uses his own judgment as to the state 
of his tools and accuracy of his pro- 
duction. Close watch and _ periodic 
gauging of his production are abso- 
lutely essential. 

The development of a high-type 
operator takes long, patient years as 
well as a considerable investment in 
money. Good management, therefore, 
makes every effort to establish good 
labor relations which will result in the 
minimum of labor turnover. To achieve 
this, the management gives the worker 
pleasant surroundings and considerate 
treatment. Naturally, he must receive 
steady employment and suitable com- 
pensation for his efforts. High quality 
and good service are premiums which 
are in great demand by users of metal 
products, and repeat orders as well as 
new business results. 


Alloy Selection Important 
The choice of metal or alloy rod is 
important especially for the manufac- 
ture of difficult items or those that 
must stand severe usage. Management 








must have an open mind and be willing 
to look into and try out different alloys 
and tempers. 

Copper-base alloys for screw ma- 
chine operation are numerous and 
varied. For most jobs Noranda free- 
turning brass rod (approximately 61% 
copper, 3.4% lead, remainder zinc) is 
highly satisfactory. It is exceptionally 
free machining and gives off fine chips. 
Its composition is uniform and di- 
mensions are accurate. Tool wear is 
minimized, yet, under certain condi- 
tions where deep knurling or cold- 
working is necessary, a soft temper 
may be more suitable. Or an alloy with 
less lead such as Noranda free-turning 
brass rod, medium leaded, (approxi- 
mately 63% copper, 1.8% lead, re- 
mainder zinc) should be used. 

An inquiry as to the customer’s ap- 
plication of the screw machine part 
may lead to the recommendation of a 
superior metal. For example, if high 
electrical or thermal conductivity is 
called for, Noranda Tellurium Copper 
(approximately 99.5% copper, 0.5% 
tellurium) should be considered. It 
tins more readily than other metals 
and is less subject to oxidation. It has 
a machinability rating of 90% as com- 
pared to 20% for electrolytic copper 
which has been used for high conduc- 
tivity applications. 

Naval brass 24 (approximately 60% 
copper, 0.65% tin, remainder zinc) is 
specified for making marine hardware, 
screws, bolts and nuts. It has a machin- 
ability of 30%. Naval brass can also be 
supplied with 1.75% lead (Alloy No. 
29) and as low as 0.6% lead (Alloy No. 
28). The addition of lead does not affect 
its corrosion resistance but improves 
its machinability. 

Where great strength, hardness and 
excellent corrosion resistance are 
needed, Noranda Aluminum Bronze 
(approximately 91% copper, 7% alu- 
minum, 2% silicon) should be consid- 
ered. It has a machinability rating of 
60% as compared to free-turning brass. 
Aluminum Bronze can also be used for 
pump parts for corrosive waters and 
for the manufacture of valve stems. 

Noranda’s metallurgical laboratory 
will be glad to assist manufacturers by 
helping them to select the alloys best 
suited for specific applications. (4357) 
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SHAWINIGAN PERM A-SPUN 


CENTRIFUGALLY CAST STAINLESS STEEL 


WIELDS A SUPERIOR CASTING! OFFERS ADDED ECONOMIES! 


In the production of cylindrical shapes, 
and for small castings of irregular 
shape, the Centrifugal Casting Method 
yields a quality product much superior 


to that produced as a static casting. 


And Shawinigan PERMA-SPUN offers 


specific analysis the cost is low, and on 
large runs permanent molds can be 
used permitting a thinner wall and 


less machining allowance. 


Centrifugal Force ensures complete free- 
dom from non-metallic inclusions and 


shrinkage and creates a dense, fine- 


significant economies over drawn grained casting with enhanced physical 


tubing. Even on small quantities of any properties. 


Centrifugally cast CF10M pipe for 


Centrifugally cast stacks of CF8 
sulfite acid circulation systems. fi i 


ttings (as cast condition). 





Illustrated are a few of the many applications of 
PERMA-SPUN corrosion and heat-resistant stainless 
steel. Consider the possibility of saving money in 
your operations with “Shawinigan” PERMA-SPUN 


centrifugally cast Stainless Steel! 


*Registered Trade Mark 


SHAWINIGAN CHEMICALS 
STAINLESS STEEL AND ALLOYS DIVISION 


Shawinigan Building, Montreal 


LIMITED 


'e « 
4o¢ MARK Recise™ 


220 Eglinton Avenue East, Toronto 
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Flat Blanks 
fo Finished 
Cylinders... 


Higher Production 
Better Quality 


one of the nation’s 
foremost producers of cylinders 


for compressed gases 
—NORRIS-THERMADOR CORP. — 
uses Parker’s aids to cold forming 


The Bonderite and Bonderlube combination 
provides effective lubrication and acts as a 
non-metallic parting layer between work and 
dies. More severe deformations are possible, 
reducing the number of press operations and 
process anneals necessary. Die life is length- 
ened and surface finish improved. 


Bonderite and Bonderlube, by more efficient 
lubrication, help plants reach new production 
levels, get more efficient and economical 
production, and achieve better, more 
uniform quality. 


Parker’s cold forming experi- 
ence in many plants and on 
many products is available to 
apply on your cold forming 
problems at once. Write or call 
today. 


PARKE: 


BONDERITE 
corrosion resistant 


gids in cold forming 
paint base ‘ 


of metals 


BONDERITE and BONDERLUBE PARCO COMPOUND 


rust resistant 


Cupping: Flat COz cylinder blank, treated with 
Bonderite and Bonderlube, is changed into cylindrical 
form, with maximum of about 45% reduction in 
diameter of blank. 


Vy 


First reduction: Diameter of cup is made smaller 
and length increased without major change in wall 
thickness. 


Second reduction: Final diameter of part with re- 
spect to length determines number of reductions 
required. Photos courtesy NORRIS-THERMADOR 
Corporation, Los Angeles, California. 


FREE TECHNICAL BULLETIN MAILED ON REQUEST 


“> Illustrated technical bulletin “Bonderite and Bond- 


erlube As Aids In Cold Forming”’ contains detailed 
information. Mailed free on letterhead request. 


RUST PROOF COMPANY OF CANADA, LTD. 


Rexdale Blvd., Rexdale (Toronto), Ontario 


PARCO LUBRITE TROPICAL 
wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Off. 
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...pack higher wattage 
into less space with 


ACTUAL SIZE 


VITREOUS-ENAMELED 
COVERING holds winding 
rigidly in place... protects 
winding from damage. 


UNIFORM WINDING 
prevents “hot spots” and re- 
sultant failures. 


STRONG, CERAMIC CORE 
provides a solid base for 
winding. Core unaffected by 
cold, heat, or high humidity. 


INTEGRAL MOUNTING 
BRACKETS distribute heat 
more evenly throughout resis- 
tor and conduct heat away. 


MINIATURE THIN- 
TYPE RESISTORS 


Length 
of Core 
A ” 


” 


INIATURE 


OH MITE 


THIN-TYPE 


power resistors 


The new Ohmite miniature thin-type power resis- 
tors are now available in three wattage sizes in a 
wide range of resistance values; two wattage sizes are 
available from stock; also three wattage sizes avail- 
able from stock in the standard thin-type resistor... 
see (*) table below. 


Designed especially for use in modern electronic 
circuitry where space is at a premium, these new 
miniature units have all the timeproven superiority 
of standard Ohmite vitreous-enameled resistors. 
They are only 14” thick and 34” wide, and range in 
length from 34” to 2”. 


Because of their compact design, the new Ohmite 
miniature thin-type resistors pack higher wattage 
into less space. The stacking bracket allows mount- 
ing close to the surface and a hollow stud provides 
for convenient stacking of two or more units. The 
miniature thin-type rises only 11/32” above the 
mounting surface; stack mounted, four units are less 
than 144” in height. Shown in photograph are: 
’ Standard Thin-Type Resistors with Unit Brackets; 
2 Standard Thin-Type Resistor with Stacking 
Brackets; 3 Miniature Thin-Type Resistors. 


Write on company letterhead for Bulletin 138-B. 


Width of 





" INTERMEDIATE THIN- 
TYPE RESISTORS 
20 
30 


Now available 
from stock... 





STANDARD THIN- 
TYPE RESISTORS 


2 miniature sizes: INTERMEDIATE 


10 and 20 watts 


3 standard sizes: 
30, 40, and 55 watts 


WATTAGE RATINGS ARE BASED ON THE RESISTOR MOUNTED ON A HORI- 
ZONTAL STEEL PANEL .040” THICK BY 10” SQUARE. RATINGS SHOULD BE 
REDUCED APPROXIMATELY 15% FOR NONMETALLIC MOUNTING SURFACE. 


BE RIGHT WITH 


OH MIT E* 


RHEOSTATS ¢ RESISTORS « RELAYS ¢ TAP SWITCHES « TANTALUM CAPACITORS 


OHMITE MANUFACTURING COMPANY « 3688 Howard Street, Skokie, Illinois 





Intake 
Gates 


Illustrated is a completely assembled 
Intake Gate being lowered into 
position. This is one of twelve built 
by Canadian Vickers for the Pumped 
Storage Scheme part of the Sir 

Adam Beck No. 2 Development of 

the Hydro Electric Power Commission 
of Ontario, at Queenstown. 


Shop welded in sections and riveted 
together in the field, these Gates are 
designed fora clear opening of 16’-834” 
wide and 34’-9” high and subjected 
to a maximum head on thesill of 77’-6”. 


Canadian Vickers designs and 
builds all types of Water-Way and 
Water-Power equipment. If it is 
Vickers-built .. . it’s right. 


CANADIAN. 


MONTREAL 
Toronto MONTREAL Vancouver 


A MEMBER OF THE WORLD-WIDE VICKERS GROUP 


Shop photo of a 
Vickers-built Hoist. 


< 
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HERE IT IS 


NFINITELY variable, stepless 
speeds within a 9:1 range (from 
¥, to 3 times the input speed). 

Smooth, instant change of speed 
by simple manual adjustment or 
by remote control devices, either 
manual or power operated. 

Operating efficiencies~75% to 
90%. 

Coaxial input and output shafts, 
rotating in same direction, either 

> clock-wise or counter clock-wise. 

§ Ample bearing support for both 
input and output shafts to carry 
overhung pulleys. 

Compact and inherently quiet 
and smooth running, due to sim- 
ple construction. 

Minimum maintenanceand long 
life, due to absence of belts and 
other complicated linkage. 

Performance proved by pro- 
longed tests in the laboratory and 
field operation. 

These are the outstanding ad- 
vantages of the Cleveland Speed 
Variator. It is now ready for serv- 
ice. Immediately applicable to a 
wide variety of machines and 
equipment where a dependable 

F ‘ variable speed drive is required. 
NOW available in 9 For detailed description and spec- 
sizes, ranging from one- : : . : 
half to 10 Fovsieier ifications, write for Bulletin K-200. 
at 1750 input RPM. 


Power is transmitted from input shaft to 
output shaft through alloy steel driving 
balls which are in pressure contact with 
discs attached to the two shafts. 


Relative speeds of the shafts are ad- 
justed by changing the positioning of 
axles on which the balls rotate (see 
diagrams, left, and cutaway view, right). 





Made in U.S. A. by Sold in Canada by 


CLEVELAND WORM & GEAR # a PEACOCK BROTHERS LTD. 
COMPANY EE  scuisus:tatecmey caaeanra ane amelie 
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The Mountaineer, built by 
Marion Power Shovel Com- 
pany, takes a 90-ton bite, piles 
it 290 feet away to 100 feet 
high with the help of Torring- 
ton Bearings on hoist drum 
shaft, yoke block, shipper 
shafts and steering shaft. 


World’s Mightiest Lift Transmitted 


Through Torrington Bearings 


The Mountaineer, world’s largest power shovel, transmits its mighty lifting 
power — 250 tons — through two Torrington Spherical Roller Bearings on 
the hoist drum shaft. 

Here these bearings operate smoothly at full capacity despite shaft de- 
flections. Four other Spherical Roller Bearings are used in the yoke block 
to eliminate need for precise alignment of separately bored parts. In all 
applications, advantages of accurate roller-to-race conformity and posi- 
tive roller guidance through the integral center flange contribute to long, 
maintenance-free service life. 

To carry thrust of helical gears on shipper shafts and of the steering 
screw shaft, four Torrington Roller Thrust Bearings are used in each of 
these assemblies. 

Not only in power shovels, but in all kinds of heavy-duty equipment, 
Torrington Bearings have proved their efficiency and long service life. 
The Torrington Company, Limited, 925 Millwood Rd., Toronto 17, Ont. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS - THRUST 
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wuts ATLAS STEEL NEWS 


STEELS 














TOOL STEELS e HIGH SPEED STEELS e@ MINING DRILL STEELS @ SPECIAL PURPOSE STEELS @ STAINLESS STEELS 


ow—smoother tool finish without grinding 


HOW DO YOU BUILD LUBRICATION INTO TOOL STEEL? 


The round inset in the above illustration shows a magnified portion of a new Atlas steel with 
carefully controlled amounts of sulphide particles evenly distributed throughout. Result: built-in 
lubrication! What's more, most of the properties are virtually unchanged by the addition of 
sulphur—including impact resistance, forgeability and fatigue life. 





TESTS SHOW NEW SIXIX-FM AND FNS-FM, FREE MACHINING 
STEELS IMPROVE SURFACE FINISH... REDUCE MACHINING TIME 


By distributing carefully controlled 
amounts of sulphide particles evenly 
throughout these two new steels, we’ve 
been able to bring about “built-in 
lubrication”’. 


The nature and distribution of the 
sulphide in these two new high alloy 
steels is not the same as in free machining 
low alloy steels. The type of chip gener- 
ated by these new steels is not materially 
different from the unsulphurized stock. 
In fact the results of impact testing 
carried out at Atlas have indicated that 
even impact resistance of the sulphur- 
ized and unsulphurized stock is 
practically identical in most cases. 


Technical Data—Sixix-fm is a free 
machining tungsten molybdenum high 
speed steel of the M-2 type which can 
be machined to a smooth finish in its 
annealed condition and so is particularly 
suited to those tools that are not ground 
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after heat treatment, such as unground 
hobs, milling cutters, etc. 


FNS-fm is an air hardening, high 
carbon, high chrome type tool steel 
possessing a high degree of wear and 
abrasive resistance. FNS-fm is especially 
suited for tools and dies of intricate 
design or for those applications where 
movement in hardening must be kept 
to a minimum. 


New warehouse facilities announced 
for Hamilton and Montreal 


Atlas recently announced plans to 
complete a new 20,000 sq. ft. warehouse 
and office building in Montreal this 
year. And, the 2-year-old Hamilton 
warehouse will also see a big addition 
almost doubling its capacity! 








TECHNICAL TIPS 


from your 


ATLAS 


Trouble- Shooter 











When to choose oil versus 
air hardening tool steel 


The term “non-deforming”’ should not 
be taken too literally, for while these 
steels are recommended for applications 
requiring minimum distortion and size 
change, some movement will occur. The 
degree of movement is primarily affected 
by the quenching speed, although the 
size and shape of the work itself greatly 
influences the dimensional change that 
can occur during the hardening of any 
given grade. 


It has been established that where 
minimum movement in hardening is 
required, the air hardening steels are the 
best choice. The oil hardening grades 
produce slightly greater movement and 
the water hardening grades cause maxi- 
mum movement during heat treatment. 
It therefore follows that the air harden- 
ing grades are desirable for dies of very 
intricate design and the oil hardening 
grades for dies of intricate design and 
the water hardening grades for dies of 
relatively simple design. 


Plastic moulding die for battery caps. Good 
machining characteristics desired. Not nec- 
essary to use steel of highest wear resistance 
since base portion is made as an insert. Rec- 
ommendation — Oil hardening Keewatin 
offers good machinability and satisfactory 
toughness and resistance to abrasion for this 
job. 





ATLAS STEELS LIMITED 


WELLAND, ONTARIO 
WAREHOUSES: MONTREAL, TORONTO, 
HAMILTON, WINDSOR, WINNIPEG, VANCOUVER. 
REPRESENTATIVES IN LONDON, 

ST. CATHARINES AND SUDBURY 











ALLIS-CHALMERS 


LACHINE, QUE. © ST. THOMAS, ONT. 
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WHO IS HE? 


Mr. A-C represents Canadian Allis-Chalmers, and all of Allis- 
Chalmers. You’ve seen him in the churches, schools, stores... 
or met him at civic, social and professional meetings. You’ve 
seen him in the shops and offices producing for the betterment 
of people everywhere, whether in peace or in war. 

Just who is Mr. A-C? Because the answer fo a question like 
that is complex, it is easy for people to pick up mistaken 
impressions. 

For the sake of the record, let’s take Mr. A-C apart and 
see who he really is. 


WHO IS CAPITAL ? 


Capital doesn’t wear a silk hat at Allis-Chalmers. 
“Capital” consists of more than 47,000 shareholders. 
Mr. Capital might be a grocer, a farmer, a widow, 
a school teacher, or YOU. He might be a company 
employe in the office or shop or an officer of the 
company. 

This is an example of democratic ownership dis- 
tinctive in the history of large corporations. 


WHO IS MANAGEMENT? 


Management is the guiding hand (or head) hired by 
the owners to make an organization tick—and click! 
Management coordinates the efforts of individuals 
and sets the direction the company travels. 

Who is Mr. Management at Allis-Chalmers? Not 
just the officers and division heads of the company. 
Management is the salesman in the field, the fore- 
man in the shop. 


Management is every employe from errand boy to president who 
contributes by word and deed to the progress of the company. 


Speaking of errand boys, one of the top officers of 
Allis-Chalmers started with that job. Three others 
started as student engineers. Five began in the sales 
organization, while another officer started as a 
machinist in the Allis-Chalmers shops. All Allis- 
Chalmers officers know the business from the ground 
up—through experience with the company. 

Mr. Management doesn’t wear a high wing collar 
at Allis-Chalmers. Neither does he have any mono- 
poly on his job. 


WHO IS LABOR? 


The man who works in the shop is spoken of in the 
newspaper as “‘labor’’. Actually, he may be a skilled 
craftsman, as much as master of his trade as a 
dentist or a surgeon. 

Actually he may be part of Capital through owner- 
ship of company stock. 

The fact that he works with his hands makes him 
no less a part of Allis-Chalmers than the man or 
woman who works at a desk. The terms “‘Capital’’, 
‘“‘Management’”’, and ‘“‘Labor” are indefinite and 
overlapping. Many a man who works in the shop is 
actually a part of all three groups. 


INTRODUCING MR. A-C 


Who then is Mr. A-C? He is a combination of 
47,000 shareholders, 40,000 employes, more than 
5,000 dealers and their employes, more than 10,000 
suppliers who furnish in excess of 100,000 separate 
items for manufacture. 

His is a company which contributes something to 
better living in nearly every home in Canada and 
the United States—in supplying machines to grow 
and process food, generate electricity, pump water, 
build roads, produce building materials. 

Mr. A-C is a potent contributor to the welfare and 
livelihood of millions of people. It takes the right 
hand, left hand, head, heart and pocketbook to 
achieve such results. No one part of him can do 
the job alone. 
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CHOICE OF BUILT-IN 
VALVES GIVES 
CONTROL FLEXIBILITY 


SINGLE AIR 
CONNECTION 
SIMPLIFIES INSTALLATION 


CCU LU CHCL, 


ASSURES LONG LIFE 


125 BELLOWS: 
SALES AND SERVICE 
FIELD ENGINEERS 


There are one or more Bellows 
Field Engineers in every industrial 
area of the United States and 
Canada. They will be happy to work 
with you in applying ‘“Controlled- 
Air-Power” to your machine de- 
signs. They are listed in their local 
phone directories under “The Bel- 
lows Co.” 


758-B 
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Four reasons why 


stands first with 
design engineers 


In designing for air cylinder operation the 
engineer wants first of all sure, positive control, 
easily interlocked to related machine movements, 
He has it in The Bellows Air Motor. 


He wants simple installation, uncomplicated 
by cumbersome piping. 
He has it in The Bellows Air Motor, 


He wants rugged construction — an air cylinder 
that will stand up day in and day out with 
minimum requirements for service and repairs. 
He has it in The Bellows Air Motor. 


But he also wants the knowledge, if service should 
ever be needed, that it is quickly available 
wherever his machine may go. 

He has it in The Bellows Air Motor. 


This free booklet offers interesting data for the 
design engineer. Write for it today. Address Dept. 
DE-557. Ask for Bulletin BM-25. The Bellows Co., 
Akron 9, Ohio. In Canada: Bellows Pneumatic 
Devices of Canada, Ltd. 





Welded Design 


ADDS TO APPEARANCE AND STRENGTH 


... CUTS COST 


(Below) Original die casting 


machine made by Fisher Gauge NEW 


Works, Peterborough, Ont. 


New welded design (right) 
eliminates bar framework— 


reduces number of compon- 


ent parts by 50%. 


— are the “before and after’’ 
pictures of this compact die casting 
machine—see how redesign in welded 
plate has smoothed off surfaces, added 
rigidity and strength. 


Sturdiness was a must — to provide 
greater protection for delicate instru- 
ments and to dispense with the need 
for bolting the machine to the oper- 
ating floor. 


Today, designers are alive to the ad- 
vantages of welded steel construction 
over other methods — including cast- 
ing. It saves time and materials . . . 
makes stronger, longer - lasting prod- 
ucts .. . and provides many production 
short-cuts. 





LINCOLN can help you with 
welded design 


The new 11th edition Welding Procedure Hand- 
book, available from Lincoln at cost will be a 
valuable addition to your technical library. 

Ask for particulars of Lincoln’s Weldesign Course 
arranged especially for Designers. 

Write for your free copy of ‘Elements of 
WELDesign’’ — a guide to better products at 
lower cost. Issued quarterly. 

Ask for a Lincoln representative to assist in 
conversion to welded design. 


LINCOLN ELECTRIC CO. OF CANADA LTD., 179 WICKSTEED AVENUE, LEASIDE (TORONTO 17), ONT. 
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YMAN proudly announce their 


appointment as Canadian Distributor 





CAST BRONZE 


CAST ALUMINUM ALLOY GRAPHITED BRONZE LEDALOYL SELF-LUBRICATING 


Effective immediately your local Lyman representative can take care of all your 
Sleeve Bearing requirements. All types are available in a number of standard sizes. 
In addition there are facilities to produce an infinite variety of custom-made bearings 
to your specifications. To get the exact bearing you need at reasonable cost, contact 
your Lyman representative. 

General Purpose and Ledaloyl Self-Lubricating Bearings are available from stock at 
Montreal, Toronto and Winnipeg. 


LYMAN ee ee 


MONTREAL TORONTO HAMILTON LONDON 
WINNIPEG VANCOUVER NEW GLASGOW, N.S. 
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the Measurement 
of Industry... 


INSTRUMENTS 


With measurement an increasingly important 
function in industry — and Simpson instruments a 
major factor in the instrumentation field — then 
Canadian industry and Canadian made Simpson 
instruments have much in common. 


Instrumentation is a complex field and requires, 
for solutions to industry's problems, the attention 
and facilities of specialists. That's just what we at 
Bach-Simpson feel we are — specialists, backed by 
complete Canadian facilities for manufacture, 
design and engineering of panel instruments. 


If you have a problem in this field, let us have 
a look at it, regardless of how insurmountable it 
may appear. Others have—and found in Canadian 
made Simpson instruments the answers to their 
problems. 


LIMITED 


1255 BRYDGES ST. LONDON, CANADA 
IN U.S.A. SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE ST., CHICAGO 44, ILL. 


PLEASE VISIT US AT THE 
1.R.E. CONVENTION 
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MONSANTO IS AT WORK 


O¢ os 2+ ~~ 


oe. 




















Spinning webs of sound 
across the world 


LO ALO AO at aX ov. e,.3 @ were 


SS? DS LWW Se eee 


String quartet or jazz combo... whatever your favorite 
entertainment may be, Monsanto is at work as you listen, 


on TV, radio, juke box or home phonograph. And on your 
telephone, too! 


Z™ 


For Monsanto plastics help bring the world of sound to 
you in hundreds of ways. 


The colorful face of a juke box, the smart new cabinets of 
radio and television sets are molded of Lustrex, Monsanto’s 
polystyrene plastic. The cables that carry broadcasts over 
distant networks are reinforced and protected by Ultron, 
Monsanto’s vinyl plastic, which also forms the discs for new 
Hi-Fi recordings. Component parts in giant telecommuni- 
cation systems, too, are intricately molded plastics. 














The communications industry uses over 35 Monsanto 
plastics and chemicals. There is a whole list of Monsanto 
basic products to help your industry do the job more effi- 
ciently, quickly and economically. Your Monsanto repre- 
sentative will be glad to show you how. 





i MONSANTO CANADA LIMITED Montreal « Toronto e Oakville « Edmonton « Vancouver 
...where creative chemistry works wonders for you 











MONSANTO WORKS WONDERS 





x 4 
MONSANTO 


CHEMICALS —PLASTICS 


KA « 


Monsanto technical service 
bulletins, containing detailed 
information on chemicals and 
plastics suited to your needs, 
are available free on request. 








FOR THE 


Throughout the industry 
Monsanto chemicals and plastics 
are playing a vital part, 

easing production problems 

and improving product efficiency. 
Some of the principal applications 
are listed on the left. 


MONSANTO CANADA LIMITED 


Sales offices: MONTREAL, TORONTO, OAKVILLE, EDMONTON, VANCOUVE! 


where creative chemistry works wonders for you 


MONSANTO Canada Limited, Box 900, Montreal, Que. 


Please send me your informative brochures related to the following indust 














City... 








WHEN DESIGN ENGINEERS TALK ABOUT LIGHT ALLOY CASTINGS... 


"Look at the smooth finish on these castings! 


Why they’ll cut our machining time in half!” 


That’s a sample of “Clean Casting” by C.S.I. 
They designed and produced this lot to our 
specifications. I don’t know how they do it 

at such low prices!” 


Manufacturers of all types of products which 
incorporate castings are discovering new production 
economies when they specify castings from C.S.I. 

And the reason is simple—the exclusive method of 
“clean casting” developed by Canadian Steel 
Improvement Limited means reduced finishing time. 
And, since the cost of C.S.I. castings is competitive, 
savings are made right down the assembly line, 
resulting in better products at lower cost. 

Canadian Steel Improvement Limited cast aluminum and 
magnesium in sand, permanent mould, and pressure die. 
Call C.S.I. today on any casting problem. Get superior 
“clean casting” quality at highly competitive prices. 


CANADIAN STEEL IMPROVEMENT 
LIMITED 


289 HORNER AVE. 
TORONTO 14, ONTARIO 


Represented in the United States Only by: C. F. RUSSELL COMPANY INC., Bay Shore, New York. 5516 


Forgings in Steel, Aluminum, High Temperature Alloys, Titanium @ Castings in Aluminum and Magnesium 
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Constructed With Sturdy, Dependable 


Pn 


@ Top performance under tough conditions . . . that’s 
what’s required of these one man underwater propulsion 
units made by the Link Aeronautical Corporation of 
Endicott, New York. 


The basic shell material for this “Power Diver” must 
be able to withstand the pressures of 100-foot dives 
...-must be able to resist the corrosive effect of the sea.. . 
and must still be light enough for a man to carry the 
unit out of the water. These are just some of the physical 
requirements that must be met for such a product as this 
. .. and met at a price that doesn’t take the product out 
of the sportsman’s reach! 


“That’s why we chose a combination of RCI Potyite 
and fibrous glass,” states Felix Aimonetti, vice president 
and general manager of Link. “From the standpoint of 
design, engineering and cost, reinforced PoLyLite was 


Creative Chemistry . . . Ri 


Your Partner in Progress 


Ri: 


Synthetic Resins « Chemical Colors « Industrial Adhesives « Phenol 
Formaldehyde « Glycerine « Phthalic Anhydride « Maleic Anhydride « Sebacic Acid 


the perfect solution for our shell material. 


“Besides all this, the capital outlay we needed for this 
type of construction was relatively low, and we found 
that even without the benefit of prior manufacturing 
know-how during the first weeks of production, we were 
able to turn out a consistently uniform product. All things 
considered, the use of RCI Potytite reinforced with 
fibrous glass has cut our production costs at least 75%.” 


Products possessing the unique advantages of RCI 
Po.yLite — lightweight strength, durability, and easy 
maintenance — are becoming increasingly popular and 
profitable in today’s market. Perhaps PoLyLite polyester 
resin can be incorporated into one of your products. For 
additional information about what you can do with 
RCI Po ry ite in laminating, molding or other plastics 
applications, write for free Booklet A. 


HOLD 


Sodium Sulfite « Pentaerythritol » Pentachlorophenol « Sulfuric Acid 
REICHHOLD CHEMICALS (CANADA), LTD. * 1919 Wilson Ave., (Weston), Toronto 15, Ontario 


DESIGN ENGINEERING MAY 1957 











joins the family circle 


Decorator elegance, graceful lines, a virtually mar- 
proof finish, and complete matching of table and chairs 
—all these advantages are combined in this new dinette 
set by Milsam Corporation of Montreal. 

Like so many new products, the Milsam dinette set 
is the result of creative imagination and a versatile 
material. The material is Vibrin, a polyester resin made 
in Canada by Naugatuck Chemicals, combined with 
fibrous glass. 

Reinforced Vibrin has many desirable properties— 
light weight, strength greater than steel for its weight, 
imperviousness to rot or rust, and complete resistance 


*Trade Mark Reg’d. 


to denting. Most important to manufacturers, molds 
and tools need not be expensive as reinforced Vibrin can 
easily be formed with low pressure and heat. 

The Milsam dinette set is only one of the many uses 
for reinforced Vibrin. Others include boat hulls, car and 
truck bodies, aircraft parts, translucent sheeting, machine 
housings, and chemical piping, to mention but a few. 

If you are concerned with improving present products, 
or giving reality to new ideas, Vibrin may be the material 
you need. A call to Naugatuck Chemicals at Elmira, 
Ontario, or branches in Montreal, Toronto and Winnipeg 
will bring you complete information and expert technical 
assistance. 


OTHER NAUGATUCK PLAasTics: 


MARVINOL 


Vinyl resins offering good 
physicals, easy processing, 
low temperature flexibility, 
and resistance to oils, 
acids and wear. 


KRALASTICS 

Molding and extrusion 
compounds combining rigidity 
with exceptional toughness. 
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Moloney Saves a Ton— 


The size of everything had to be 
reduced on this new, smaller- 
than-ever, portable transformer 
designed by Moloney Electric 
Company, St. Louis, Missouri. 
Over a ton of weight was saved in 
the tank alone by building it of 
14-inch USS “T-1” Steel instead 
of 34-inch carbon steel. The very 
high strength of this heat-treated 
alloy steel made possible this 
25% savings in weight. The ex- 
cellent weldability of USS ““T-1” 
Steel was important, too, because 
this portable transformer is per- 
manently welded to the bed of a 
semi-trailer. This particular unit 
was designed for Oklahoma Gas 
& Electric Corporation. Shell was 
fabricated by Nooter Corpora- 
tion, St. Louis. 




































































































































































HOW IT CAN HELP YOU 


USS “T-1” Steel, with its high minimum yield strength 
of 90,000 psi and its minimum tensile strength of 105,000 
psi, can help you design and build lighter-weight equip- 
ment that will last longer. Its unusual toughness can help 
you design or build equipment capable of taking severe 
impact and abuse at sub-zero temperatures. Its weld- 
ability can help you cut the cost of fabricating high- 
strength parts, and reduce repair and maintenance ex- 
penses. Its good creep rupture strength can help you put 
more durability in equipment that operates at tempera- 





tures as high as 900 degrees F. 

Somewhere in your operation, versatile USS ‘“T-1” 
Steel can help you. It is furnished to the published prop- 
erties. Where applications require maximum resistance 
to impact abrasion only, USS ““T-1” can be furnished to 
a Brinnel 321 minimum hardness. In this condition all 
other mechanical properties are waived. For further de- 
tailed information, write for our new booklet USS—“‘T-1” 
Steel .. . United States Steel Export Company, Royal 
Bank Building, Toronto 1, Ontario. 


G3 77] 
USS dy CONSTRUCTIONAL ALLOY STEEL 


TRADEMARK 


UNITED STATES STEEL EXPORT COMPANY 


TORONTO-MONTREAL-WINNIPEG->-WINDSOR:-CALGARY-VANCOUVER 
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Assistance in welding 

and fabrication techniques 

is one of many special services Inco makes 
available to its customers. In the Inco 
laboratories and from practical experience on the 
job, Inco research engineers have accumulated 
extensive knowledge in the fabrication of nickel 
and nickel alloys, and in the use of nickel - 

alloy welding materials. These men stand ready 
to work with you in solving your metal problems. 


ANOTHER EXAMPLE 


OF THE WAY 


HELPS SOLVE YOUR METAL PROBLEMS 


Welding and fabrication is only one phase of Inco Customer 
Service at work. For almost 35 years, Inco’s Development 

and Research Division has made a comprehensive study 

of metal problems. Through Inco Customer Service, their 
research findings are available to you. 

If you have metal problems involving welding and 
fabrication, corrosion, foundry practice, high and low 
temperature service, mechanical and physical properties, 
performance characteristics or metals selection, call on us. 
Your problem may already be treated in some of the 
literature of the Division. If not, our research engineers are 
_available for consultation and on-the-job assistance. They _ 
_will give your problem careful consideration and makeevery 
effort to come up with ieplicgontey inetd lg Ne i 


ADA, LIMITED 


RADE MARK 








announces 2new angles 
fo round out the world’s finest 


SLOTTED ANGLE CONSTRUCTION SYSTEM 


An instant success upon its introduction in Canada, world- 
famous Dexion 225 was soon followed by Dexion 300 in 
response to demand for a heavier section angle. And now, 
another new chapter in the Dexion success story unfolds 
with the introduction of two lighter duty angles — 112 and 
140. With this family of four angles (all designed to be 
used together) industry now has a range never before 
offered. Here is the ideal system for solving countless storage 
and equipment problems — quickly, easily, inexpensively. 


Midget DEXION 112 


A half-size version of famous 225, Dexion 112 
is the smallest angle in the Dexion system. 
112 is ideal for models, display stands and 
frames, small laboratory and workshop frame- 
works, etc., and for an even wider range of 
jobs when used with 140. 
112 STEEL and 112 ALUMINUM ALLOY 
1%” x %” x .048” 


Both in packages of 100 feet (20 x 5’) 
with 200 nuts and bolts. 


Light Duty DEXION 140 


This new angle, smaller than famous Dexion 
225, has equal flanges and is designed to bolt 
together with all the other Dexion angles. It is 
ideal for many jobs in factory, store, and office 
where the strength of 225 is not needed, or for 
lightly stressed members in bigger structures. 
140 STEEL 1%” x 1%” x .070” 
140 ALUMINUM ALLOY—1%” x 134” x .080” 


Both in packages of 100 feet (10 x 10’) 
with 75 nuts and bolts. 


TYPICAL USE OF DEXION 112. This laboratory set-up is a 
good example of how half-size 112 fills the bill to perfection 
for an application where 225 would be needlessly strong and 
heavy. 





Full details, prices & samples from your DEXION distributor 





QUEBEC, OTTAWA ONTARIO 
EASTERN ONTARIO & MARITIMES Central, Northern & Western 
Francis HUGHES and Associates Inc. DEXION (CANADA) LIMITED 


MONTREAL e OTTAWA WESTON, ONT. 





MANITOBA and the LAKEHEAD BRITISH COLUMBIA 
KIPP-KELLY LTD. F. T. S. LIMITED 


WINNIPEG, MAN. VANCOUVER 








ALBERTA & SASKATCHEWAN TYPICAL USE OF DEXION 140. Light, 
NORTHERN ASBESTOS & BUILDING SUPPLIES LTD. strong, rigid and neat looking, this table 
and the shelves in the background will 
EDMONTON e CALGARY e LETHBRIDGE e REGINA e SASKATOON suggest endless other uses for light duty 
140 angle. 





Write for free literature: 


“HIGH SPEED 

% : JIG ASSEMBLY SYSTEM” 
“THE DEXION : “CANADIAN DEXION NEWS” Describes Dexion’ 
CONSTRUCTION SYSTEM” 3 A quarterly “ simple, leepentee 
The basic DEXION story in & : publication to keep - jig assembly system 
words and photographs... : you right up to ES A ae — and 

will suggest many ways to . date with latest : ’ pe peoeped 

save time, money and bs developments jobs using as 

labour in your plant. Da. : and uses. P ay little as 500 feet. 





‘ 


Ne NE ty mm, { Be : 
Made in Canada by DEXION (CANADA) LIMITED, 114 CLAYSON ROAD, WESTON, TORONTO 15, ONT. Available in U.S.A : Acme Steel Company, Chicago, III. 
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GIVES YOU THE MOST VERSATILE 
reac ich ie hea 


Programmer 


Prints time and date 
prior to each liquid level 
gauging. 


Auto Sequential Scanner 


All or selected tanks are 
read in sequence auto- 
matically. 


Automatic digital read- z ; Cycle Timer 
out of minute, hour, day, — 
month and year, 


Orders the read-out of 
tanks at pre-set time or 
time intervals. 


lected gauging for auto- : f 
matic data processing : : 4 * ; Sak pnd 
equipment. : e 


Permanent record of se- : cee ~< Electric Typewriter 


Provides easily read, 
permanent log of all (or 
selected) gaugings. 


With Electro-Span Gauging Systems you Tank levels to 4%”, and averaging tempera- 
can secure any arrangement of a basic system tures if desired, are displayed on lamp 





— together with a unique selection of input 
and readout equipment — to meet virtually 
every requirement. 


The Electro-Span System is an inexpen- 
sive digital pulse-code system for the mea- 
surement and control of any number of tanks. 


COMPUTING DEVICES OF CANADA LIMITED 


P.O. Box. S08 . 
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registers. 


In addition, all of the important acces- 
sories shown above can be provided to give 
you the most complete tank gauging system 
available today. 


OTTAWA ° CANADA 





Torrington is the one place 

where engineers work only 

on air moving problems 

in the development of 

air impellers supplying the full range 

of industrial requirements. 

As a result, more air moving 

problems are being studied today 

in Torrington’s Research and 
SOLUTIONS UNLIMITED Development Laboratory than 

anywhere else in the world. 

If you have product problems 

relating to the design, application 

and performance of air impellers, 


talk to Torrington. 


THE TORRINGTON MANUFACTURING COMPANY 


OF CANADA LIMITED 
OAKVILLE, ONTARIO + TORRINGTON, CONNECTICUT + VAN NUYS: CALIFORNIA 
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Important people who are in the news 


Diesel power 

The Canadian Car & Foundry Co. has 
recently announced the creation of a 
diesel and engineering division for the 
development of the use of diesel power 
in a wide range of transport and indus- 
trial applications. 

At the same time, the appointment of 
A. J. Charnock to the position of vice- 
president of the newly formed division. 
Mr. Charnock was formerly general 
manager of the company’s plant at 
Longueuil, Que. 

Charnock was director and general 
manager of Leyland Motors (Canada) be- 
fore Can-Car took over the operations of 
the plant in 1956. In 1953 he came to 
Canada from England where he had 
been associated with Leyland Motors 
Ltd., in Lancashire for 26 years. 

In his earlier years he was a staff lec- 
turer in the engineering department of 
the Blackburn Technical College. He 
was awarded the O.B.E., Civil Division, 
in 1951. 


Winners announced 
The winners of ten international educa- 
tion awards for 1957-58 in the $7,000 
scholarship contest sponsored annually by 
the American Society of Tool Engineers 
have been announced. 

Among the winners is Richard W. 
Warkentin of Owen Sound, Ont., who 
is attending Queen’s University in King- 
ston. 


A Canadian honorary member 

Dr. Edward Warner, president of the 
Council of the International Civil Avia- 
tion Organization in Montreal, becomes 
the first honorary member of the Inter- 
national Society of Aviation Writers at 
ISAW’s first general meeting in Wash- 
ington, D.C., April 2-6. 

This honor is given to Dr. Warner 
“in recognition of a lifetime of inspiring 
leadership and devoted effort in the cause 
of internationalism, civil aviation, aero- 
nautical education and professional avia- 
tion writing.” ISAW, which was formed 
last June at San Francisco, birthplace of 
the United Nations, now numbers a 
rapidly growing membership of over 400 
leading aviation writers from 35 different 
countries. 


Walker joins Hunting 

R. L. Walker, B.A.Sc., P.Eng., has joined 
Hunting Technical & Exploration Serv- 
ices Ltd. His first assignment with the 
Toronto firm will be in Ceylon where 
he will act in a liaison and co-ordinating 
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capacity in connection with studies of 
the island’s water resources under the 
present Canadian Colombo Plan _inte- 
grated survey. 


Cunningham is manager 

William Cunningham has been appointed 
manager of the B. F. Sturtevant Co., of 
Canada Ltd., a Canadian Westinghouse 
subsidiary at Galt, Ont. The firm was 
previously headed by K. W. Fraser who 
was recently appointed Pacific District 
Manager for Westinghouse. 

Formerly defense contracts co-ordi- 
nator for Westinghouse, Mr. Cunningham 
joined the company in 1954 after serving 
for three years as deputy director of the 
Dept. of Defence Productions Shipbuild- 
ing Dept., Ottawa. He was assistant 
director general, naval armament and 
equipment, Dept. of Munitions and Sup- 
ply, during wartime years and received 
the M.B.E., for services with that depart- 
ment. 

He will be responsible for all engineer- 
ing, manufacturing and sales activities 
at the B. F. Sturtevant Co. 


Director elected 

A recent release coming to our desk told 
us of the election of new officers and 
directors by the National Association of 
Corrosion Engineers, which has its offices 
in Houston, Texas. It was interesting to 
noie that among the five directors ap- 
pointed, one of them was R. E. Kuster 
of the Union Gas Co., of Canada in 
Chatham, Ont. 


Two at UCC 

News of two appointments within their 
organization comes from Union Carbide 
Canada Ltd. They are J. Stuart John- 
ston, P.Eng., as sales manager, industrial 
gas products of Linde Air Products Co., 
and Douglas G. Gallop as technical rep- 
resentative, Bakelite Co. Both these com- 
panies are divisions of UCC. 

A graduate in mechanical engineering 
from McGill University, Mr. Johnston 
joined Linde in 1939. In the intervening 
years he has held positions in Montreal, 
Toronto, Winnipeg and Vancouver. He 
is a member of the Canadian Welding 
Society, the Engineering Institute of 
Canada, and the Association of Profes- 
sional Engineers of the Province of B.C. 

Mr. Gallop was graduated in mechani- 
cal engineering from the University of 
Toronto in 1956 with the degree of 
B.A.Sc. During vacations he was en- 
gaged as project engineer in three dif- 
ferent industries. 


Charnock 


Johnston 





Today’s needs and 


tomorrow's projects call for 


in laboratory 


work, equipment and utensils of 
sturdy polythene will not chip, 
crack or break and can safely 
contain almost all 
corrosive chemicals. 


workshop 


practice these days calls for 
replaceable hammer heads such 
as those of polythene; tough enough 
to drive close tolerance parts, 
yet resilient enough not to 
mark or distort them. 


and 
everyday 
life 


polythene covering the hand rails 
in this bus provides a better a1 9 
grip, protects the rail from saline " : 
corrosion. cleans easily, is ‘ 
pleasant to the touch. 


designers! 


USE POLYTHENE'S SPECIAL 
PROPERTIES! it’s light, 

tough, non-toxic, chemically inert; 
has exceptional dielectric 
characteristics, remains flexible and 
strong even at sub-zero temperatures. 


C-I-L Plastics Division, P.O. Box 10, 
Montreal, supplies polythene 
resin to convertors. 


GP POLYTHENE 
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Design Engineering 


Ceramic-bonded silicon carbide brick at 2462 deg. F. was plunged into cold water. Brick did not crack. 


No metal resists such wear and heat 


To most design engineers, refractories Recent developments 


as a class have held little interest, for 

they didn’t lend themselves to being 

formed into the relatively thin-section, . . = 

intricate shapes that can be held to close in refractory materials have siven 

dimensional tolerances. In addition, their 

favorable characteristics were usually 

offset by others that were undesirable in design engineers good 

equipment parts, so that tradition (and 

experience) relegated them to the cate- 

20r f heat-containing materials of 2 = 

itt a Pia ‘i : cause to sit up and take notice of 
In recent years, however, a group of 

silicon carbide refractories have emerged 

that merit careful attention by those their good properties © 

engaged in design work. Uncommon 

properties (and a broad range of shape 

formability) narrow the gap between 

refractories and metals. Significantly, 

initial costs are lower than for heat- By R. W. Brown 


resistant alloys, which they often outlast. THE CARBORUNDUM CO. 





The cost of refractory materials 


Most silicon carbide refractories employ ceramic or 
siliceous bonds that fuse on firing. 

Silicon carbide is produced in electric furnaces at 
4,000 F from a mixture of sand and coke. The black, 
hexagonal crystal that forms is extremely hard and does 
not soften, melt or dissociate below its temperature 
of formation. It is also strong, has high heat conduc- 
tivity, resists abrasion and corrosion and withstands 
thermal shock. The degree to which these prop- 


Shield quenches the arc in circuit-breaker equipment. 





is less than heat-resistant alloys 


erties are retained in finished refractory pieces depends 
to a large extent on the type of bond holding the crys- 
tals together. 

A newer class of products uses a chemical bond 
that develops in situ by nitriding silicon metal. In 
contrast, the latter produces a stronger bond that in- 
creases refractory strength, provides greater resistance 
to corrosion and heat shock and permits closer dimen- 
sional tolerances (+ .003 to + .005 in. of dimen- 
sion) since it undergoes no volume change during firing. 
It is neither wet nor attacked by molten aluminum, 
a melt which is notoriously corrosive toward all metals. 

Ceramic-bonded, silcon carbide refractories are 
manufactured by compacting and pressing. The same 
methods (plus casting) are used for the chemical- 
bonded products. Cast shapes have a surface finish of 
about 250 micro-in., as compared with over 500 micro- 
in. for compacted and pressed parts. While shape 
surfaces can be machined, it is a difficult operation 
and one which does not give the finish obtained with 
metal. Shape, quantity, application and surface finish 
determine the method of manufacture. 

Like other non-metallics, silicon carbide refractories 
are stronger in compression than in tension. The chem- 
ical—bonded material, for example, at 68 F has a com- 
pressive strength of 20,000 psi and a tensile of 3,500 
psi. Comparable figures for ceramic-bonded products 
are 15,000 psi (compression) and 2,300 psi (tensile). 
Frequently, advantage can be taken of this compres- 
sive strength by the redesign of auxiliary equipment 


An extremely wide range of shapes can be produced from chemical-bonded silicon carbide. Among those shown 
here are a thermocouple protection tube, mould for cutting brass parts and a burner part for ceramic kilns. 


50 
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Heat resisting steels 


Sefetet 
Ss 


Silicon carbide 
refractories 





304 


Ceramic 
Bonded 


310 446 Chemical 


Bonded 





Melting range (F) 2550-2590 


Density (Ib/cu in.) 


Thermal conductivity at temp. indicated 


9.4(212F) 
(Btu/hr/ sq ft/deg F/ft of thickness) 


12.4(932F) 


Coefficient of expansion x10° 


per deg F. From 68F to temp. indicated | 10.6(1700F) 


Specific heat (Btu/Ib/deg F) 


Maximum service temperature in air 
(deg F) 

Continuous service 

Intermittent service 


Modulus of Rupture (psi at 2400 F) 


Refractoriness, pyrometric cone 
equivalent 








to lower tensile stresses. Threaded connections between 
refractory and metal parts, for instance, can be handled 
by making the refractory with external threads, there- 
by avoiding the tension that would otherwise result from 
differential expansion during heating and cooling. 

Good shape design is important, for while many con- 
figurations can be produced, all are not practical, either 
from a manufacturing or a service standpoint. In gen- 
eral, heavy central bodies incorporating thin-section 
appendages (and shapes with abrupt changes of direc- 
tion and section) are undesirable. 

Large shapes should be sectionalized when severe 
thermal gradients are anticipated, since smaller seg- 
ments are less apt to crack from heat shock. Thin 
sections and knife edges have low strength and are 
fragile. 

Even with these silicon carbide refractories, it is 
impossible to establish precise limitations, as can be 
done with metals. Tubes receive different considera- 
tion than tile; shapes are viewed from still other angles. 
Parts approximately 50 in. long in one direction can 
be made of ceramic-bonded silicon carbide whereas in 
chemical-bonded material this dimension is about 30 in. 
Very small pieces (under about *% in.) are difficult to 
manufacture: long, narrow shapes tend to warp or twist 
during the firing operation. 

Wall thicknesses less than 4 in. present problems in 
production and shipment. Sections over 3 in. thick are 
equally undesirable, because they lower heat shock re- 
sistance, mature improperly and increase the mass (and 
the cost) without a proportionate increase in strength. 

Experience shows that close co-operation between 
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2550-2650 


8.0(212F) 
10.8(932F) 


10.9(2100F) 


1900 2000 
2100 


2550-2750 


12.1(212F) 


8.7(1000F) 
14.1(932F) 


9.9(1000F) 
9.4(2900F) 


9.6(2900F) 


2.6(2500F) 


2800 
3100 


2950 


2150 3200 


2000 











Apex valve orifice for liquid cyclone separator stands 
up under severe abrasion that would quickly cut metal. 
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This pump, of chemical-bonded silicon carbide, is used in die-casting aluminum which does not wet refractory. 





“They can resist abrasion and corrosion and withstand thermal shock’’ 


After 15 months ceramic-bonded spray nozzle is still in good condition. 8% cast antimony lead lasted only 3. 





““Shape, quantity and application determine the method of manufacture” 


design engineer (or equipment user) and refractory 
manufacturer results in a practical shape made of the 
material best fitted for the service conditions to be en- 
countered. This procedure is further recommended by 
the fact that both groups of silicon carbide refractory 
consist of many different varieties, each intended to 
meet specific needs. 

In cost, these materials range from about 25c per 
pound (for simple shapes) to several dollars per pound 
(for complex parts). As previously indicated, the prod- 
ucts offer savings over machined alloy parts. 

Application of silicon carbide refractories varies 
from small parts of equipment (such as electric circuit 
breakers) to over 20 ft. diameter hearths and arches 
in ore-roasting furnaces and guided missile components. 
Temperatures in some instances do not exceed 200 F; 
in others they exceed 5,000 F. 

Perhaps one of the most intriguing uses for the 
chemical-bonded refractories is the liner and throat of 
uncooled rocket motors. Fuel burns in the liner and 
is expelled through the throat, This creates temperatures 
estimated at 5,500 F, causes severe erosion and intense 
thermal shock conditions. Nevertheless, these refrac- 
tory shapes outlast metal many times, because of their 
ability to dissipate heat rapidly. This performance sug- 
gests the material’s possibilities as nozzles, combustion 
chamber liners and exit cones in other designs of rocket 
motor. Moreover, additional parts of rockets, missiles 
and jet engine components may lend themselves to 
manufacture from the product. 

Pumps and pump parts (for transferring molten 
aluminum) as well as valves and fittings (to control its 
flow) are made from chemical-bonded silicon carbide 
Also produced from this material (and used in molten 
aluminum) are thermocouple tubes, pouring spouts, 
trough linings, metering devices and floats, as well as 
linings for induction furnaces. 

Resistance of chemical-bonded silicon carbide re- 
fractories to this corrosive aluminum melt is exempli- 
fied by a life of over 500 hr from thermocouple tubes 
without any sign of attack. Mechanical failure is the 
only reason for replacement. Cast iron tubes in the 
same equipment average 72 hr; they also contaminate 
the metal to a degree that is unsatisfactory. 

Burner tips and nozzles, brazing fixtures, pump 
housing and abrasive slurries, oil-black furnace parts, 
mixing venturis, threaded nuts and bolts, tubes, welding 
fixtures and sinker assemblies are further examples of 
successful usage. Doubtless others will be developed as 
engineers become more familiar with the material and 
its possibilities. 

Typical of the accomplishments with ceramic-bond- 
ed silicon carbide refractories is their use in vertical 
retorts, 15 to 30 ft high and of | ft by 5 ft cross-section. 
These retorts are employed for winning metals from ores 
and for heating carbonaceous material. In the latter 
(using a reaction temperature of 2,000 F) alloy steel 
lasted 2 or 3 months. Replacement of the alloy with 
ceramic-bonded silicon carbide refractories increased the 
life to 15 or 18 months. Further, operation was safely 
conducted at higher temperatures and the output 
quadrupled. 

This service illustrates a striking feature of the prod- 
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uct in process work. As reaction rates increase ap- 
preciably with rising temperature, high temperature 
frequently becomes desirable. While alloys can be 
used up to about 2,000 F, these refractories will safely 
take temperatures almost 1,000 F higher. Thus they 
serve a twofold purpose; they replace the alloy and 
permit increased rates of output. 

Another application where the properties of ceramic- 
bonded silicon carbide combine to improve an operation 
is in radiant-heated, roller hearth furnaces. With heat- 
ing tubes and rolls made of alloy, the maximum temper- 
ature is limited to about 1,800 F and life is not overlong. 
Refractory parts, on the other hand, permit tempera- 
tures around 2,500 F, provide a heat conductivity ap- 
proaching that of metal, possess adequate hot strength 
and offer greater emissivities and rates of heat ab- 
sorption. Emissivity compares favorably with that of 
black bodies, while heat-resisting alloys are only fair in 
this respect. 

Long silicon carbide radiant tubes and rolls are 
assembled from short sections equipped with special 
joints. They are held together tightly by end com- 
pression which, in some cases, is as much as 1,000 psi 
at 2,200 F. Several years’ service is not unusual. 

Trying to improve two months’ life from acid-proof 
brick in the cooling chamber used in an SO, recovery 
process, ceramic-bonded silicon carbide refractories 
were installed in the arch and sidewalls. Gas enters the 
cooling chamber at 1,700 to 1,800 F. Cooling and pre- 
liminary scrubbing is performed by spraying a 15% 
solution of SO, in water (at 150 F) through eight roof 
nozzles. Despite these corrosive and thermal shock 
conditions, service life was extended to over two years. 

Pyrometer protection tubes and radiation pyrometer 
blocks made from these ceramic-bonded refractories 
are used extensively with pyrometric equipment for 
measuring furnace temperatures. Readings are taken 
fairly quickly, since the high heat conductivity of the 
refractory reduces time lag. Most furnace atmospheres 
do not harm this material and its hot strength prevents 
slumping, even though thin-section pieces are involved. 

Similarly, thin-wall refractory tubes have proved 
more successful than alloy inside the coil of many 
induction furnaces for heat treating metal shapes. Not 
only do they give longer life but, in addition, the 
first cost is lower than that of alloy, heat flows to the 
work rapidly and uniformly and the slugs cause little 
or no wear. 

A restaurant-type broiler uses a series of ceramic- 
bonded silicon carbide tile over gas burners to obtain 
the radiant ‘surfaces required to broil meats properly. 
They deliver heat fast and show no deterioration after 
many months’ service. 

Both ceramic-bonded and chemical-bonded refrac- 
tories possess the inherent abrasion resistance of silicon 
carbide. This has led to a variety of applications, in 
some of which heat is almost non-existent. Included 
are slurry-pump parts, ore-washing junction boxes, liquid 
cyclone separators and spray nozzles. Among the uses 
for these materials at low or moderate temperatures 
are cyclone dust collectors, skid rails in sheet, plate, bar 
and billet heating furnaces, coke chutes, feeder tables, 
blast furnace downcomers and gas scrubbers. * 

















Plug-in elements easily remove for cleaning. 


Oven heating with rays we cannot see 





Main body of the panel is fibre glass filled. 


These ovens combine the advantages of convection and near-infrared 





Terminal box is at the back of the panel. 


Why far-infrared ovens? 

More and more, far-infrared ovens are replac- 

ing convection ovens and infrared lamp ovens. 

This recent trend is for three main reasons: 

(1) Far-infrared heating combines the advan- 
tages of convection ovens and near-infra- 
red lamp ovens. 

(2) Maintenance is practically eliminated with 
tubular radiant heating elements. 

(3) The cost per installed kw is usually lower 
with far-infrared heating equipment than 
with other radiation ovens. 

Besides being used for the baking and curing 
of paint or enamel and the drying of wet metal 
parts, there are a lot of far-infrared applications 
in industry. 

Incoloy-clad radiant Calrod heating elements 
are successfully being used for drying textiles, 
paper, coating on mirrors, corundum powder, 
charcoal briquettes, mining concentrates and 
clay. They serve to soften plastics and cure 
foam-plastics and are now being used in the 
food processing industry for removing the peel 
from apples and other fruit by means of high 
intensity radiation. Finally, they lend them- 
selves readily as emergency space-heating units 
in exposed areas. 


G. A. Remiz, P.Emg. CANabiAn GENERAL ELECTRIC 


Infrared radiation is emitted by molecular thermal 
agitation and infrared waves travel with the speed of 
light. When the waves reach a material that is capable 
of absorbing infrared radiation, they turn into heat. 
When, on the other hand they hit a good reflector (such 
as bright aluminum) the rays bounce back without any 
noticeable heating effect. 

This means that infrared ovens do not require air 
for their function, as convection ovens do; furthermore, 
the heat transfer is instantaneous. With convection 
ovens, air is being used to heat the object and therefore 
has to be hotter than the object. With infrared ovens, 
the object is being heated mainly by direct radiation and 
is much hotter than the surrounding air. This results 
in reduced heat losses, especially as the reflective walls 
of infrared ovens do not reach such high temperatures 
as those of convection ovens. 

However, if parts of intricate shape and of various 
sizes are to be baked, we might find a greater heating 
uniformity with a convection oven than with an infra- 
red lamp oven. 


The above comparison refers to ovens based exclu- 
sively on either the radiation or convection principle. 
In reality, all infrared ovens operate simultanecusly on 
both principles, that is, by direct radiation and by heat 
transfer by means of heated air. The ratio between 
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radiation and convection depends on several conditions, 
such as the temperature of the radiating heat source, the 
initial temperature of the material to be heated and the 
thermal absorptivity. 

The diagram shows the distribution of various heat 
sources, related to the spectrum. We see that high tem- 
perature heat sources (such as incandescent lamps) have 
a peak energy close to the “red” limit of the visible 
spectrum. Their emittance is therefore called near-in- 
frared radiation, whereas the rays emitted by lower tem- 
perature heaters (such as Calrod units and open wire 
coils) have a peak ene1gy more remote from the visible 
section and are called far-infrared radiation. 

We notice that infrared lamps have the greater part 
of their energy in the visible section, whereas far-infra- 
red heaters operate either with a very small portion or 
no energy at all in the visible spectrum. 

In almost all industrial applications, both near and 
far-infrared rays can be used, especially in paint baking 
and related applications. It is therefore most important 
to consider all aspects of the application when choosing 
between the two kinds of heating. In most industrial 
applications this consideration will lead to the use of 
far-infrared heaters with a metallic or ceramic surface. 

Near-infrared heating (such as is obtained by lamp 
panels) has certain disadvantages when uniform heat- 
ing of intricately shaped parts has to be performed, 
especially when they consist of thin metal sheet (or 
non-metallic substances) with poor heat conductivity. 
In this case, overheating may take place on sections 
facing the lights, whereas parts not “seen” by the rays 
are still cool. 

Far-infrared, using radiant Calrod (or similar heat- 
ing units) achieves the heating at a lower temperature 
of the heating source, and therefore comes closer to 
the performance of convection ovens. The air heated 
by both the heating elements and the work circulates 
in the oven, either by natural convection or by fan. This 
warm air creates a uniformity of temperature that can- 





not be obtained when infrared lamp ovens are used. 

Furthermore, far-infrared heaters with metallic or 
ceramic surface are “color blind”; that is, they do not 
have the undesirable feature of near-infrared equip- 
ment of responding differently to various colors. Users 
of lamp ovens know that white needs a longer baking 
time than black, due to the different absorptivity of 
various colors. Because of the longer wave length of 
far-infrared rays, this effect is much less pronounced 
and all colors can be baked at about the same time 
and conveyor speed. 

Finally, far-infrared ovens have the advantage of 
eliminating the insulation of the oven against heat losses, 
necessary with convection ovens. The highly reflective 
aluminum sheet re-radiates the infrared rays and en- 
ables the oven to be lighter and cheaper than the stand- 
ard convection oven. 


Short life lamp 


One of the main disadvantages of infrared lamp in- 
stallations is the restricted life expectancy of electric 
lamps. The owner of a large infrared lamp oven faces 
the necessity of continually replacing burnt-out lamps. 
One defective lamp usually cuts out four more lamps, 
since most lamps are built for 115 volts and five lamps 
are connected in series for the normal line voliage of 
575 volts. It is unsatisfactory to have five or ten lamps 
in one section out of service for this results in a non- 
uniform baking job. The oven has to be switched off 
and the faulty lamp replaced, an operation which hamp- 
ers production. 

In addition, some lamps shatter when burning out, 
causing glass splinters to be scattered all over the oven 
and resulting in additional cleaning costs. 

Metal-clad tubular heaters operating on the far- 
infrared principle do not have these shortcomings. They 
are designed for operation under very severe working 
conditions and in most cases use a special stainless 
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Batch oven having hinged side panels and sliding door. 


steel for extremely long life. Unlike lamps, they are not 
damaged by drops of water or paint, by sudden 
mechanical shocks, by continuous vibration or by over- 
voltage, and they require far less cleaning than lamps 
and lamp panels. 

As for safety, it is often thought that a metallic heater 
glowing at about 1,100 to 1,400 F represents a greater 
fire hazard than an infrared lamp with its relatively cool 
glass envelope. Just the opposite is true. It is unpre- 
dictable when the glass of a lamp is going to break and 
expose, for a fraction of a second, the filament burning 
at about 4,000 F. 

On the other hand, infrared lamps are definitely 
superior to metal or ceramic-clad heaters when it is 
necessary to switch off the heat instantaneously, as in 
the case of paper mills, where the material comes sud- 
denly to a standstill. In this case, far-infrared heaters 
(with their lower temperature but higher residual heat) 
are not so good as infrared lamps, especially high inten- 
sity quartz lamps. The same applies to special applica- 
tions where the short wave near-infrared yields a better 
penetration through relatively thick layers of certain 
materials. 

Far-infrared heating panels have usually a higher 
wattage rating than lamp panels of the same size. 
Fewer far-infrared heating panels have usually a higher 
wattage rating than lamp panels of the same size. Fewer 
far-infrared panels are therefore needed for a given 
kw requirement. This results (in most cases) in lower 
cost, especially when the less complicated wiring is 
being considered and also the fact that maintenance of 
far-infrared panels consist practically of cleaning them 
from time to time. 

Figure shows a standard far-infrared heating element 
manufactured by CGE. The radiant Calrod element is 
a hairpin shaped, tubular heater, incoloy sheathed. The 
helical resistance wire of the element is embedded in 
magnesia oxide. For ratings and intensities, see table. 
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The panel suitable for the above heating elements 
is shown in figure. Two elements are used per panel. 
The standard panel wattage can therefore be varied be- 
tween 6 and 10 kw. As all radiant Calrod elements 
have the same physical dimensions, they can be inter- 
changed if the panel wattage has to be raised or lowered. 

The main part of the panel is the reflector, made 
from electro-brightened, slightly anodized, aluminum 
sheet. Due to the shape of the reflector (and the posi- 
tion of the heating elements), an almost uniform dis- 
tribution of infrared radiation is achieved. 

The body of the panel contains fibre glass insula- 
tion, in order to reduce heat losses and to keep the heat 
from the Calrod terminals. The terminal box on the 
rear of the panel contains terminals, lugs and jumpers 
that allow connections of both heaters either in series 
or in parallel, depending on the line voltage. It is also 
possible to control each heating element separately if 
desired. 

The CSA approved panels are light (shipping weight 
about 39 lb. with two elements) and are 6 ft. long and 
9 in. wide. 


Some Design Principles for Far-Infrared Ovens 


It is nearly always possible to design a far-infrared 
oven to suit the size and shape of any work component 
or application. Knowledge and experience are naturally 
required in order to build an oven for the required wat- 
tage so that it mav still have a certain reserve. As pre- 
viously mentioned, the heat transferred to the work by 
radiation and convection depends on various conditions, 
such as shape, weight, material, surface and color. In 
many cases, calculations have to be performed using all 
the data available. In the case of standard ovens, the 
wattage can be based on the design data of similar 
installations. Provision should always be made for fu- 
ture expansion, and one of the main features of radiant 
Calrod panels is that they are readily installed, yet 





Average _ intensity 

of radiation, verti- 

cal to panel (watts 
per sq in.) 


Voltage of 
Cat. No. kw Calrod element 





OX3A2 230(x) 





OX4A2 230(x) 





OX5A2 230(x) 





OX3A6 287.5(y) 





OX4A6 287.5(y) 





OXSA6 287.5(y) 12 





(x) For a line voltage of 230 volts, both 230- 
volt elements are connected in parallel. For 
a line voltage of 460 volts, both 230-volt 
elements are connected in series. 


(y) For a line voltage of 575 volts (550 volts) 
both 287.5-volt elements are connected in « 
series. 
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can easily be removed if the shape or size of the infra- 
red oven has to be altered because of changes in the 
production program. 

As to the actual design of the oven, it is advisable 
to build it according to the shape of the most important 
items to be heated. A typical example of this type of 
oven was designed for curing enamel on small refriger- 
ator cabinets. The oven has the same square shape as 
the sheet metal boxes going through. Unfortunately, 
this condition cannot always be met by the design en- 
gineer, especially if various shapes and sizes have to be 
considered. However, far-infrared ovens are not so 
critical in this respect as lamp ovens, because heated 
air in the oven always has the tendency to increase the 
uniformity of the heat transfer process. This is because 
far-infrared ovens combine the advantages of lamp and 
convection ovens without having their shortcomings. 
Sometimes, however, it is useful to rotate the parts on 
the conveyor hooks while passing through the oven. If 
the width of the object varies, both oven sides are made 
movable to allow for the widening of the oven width. 


Deciding the length 


After the cross-sectional design of the oven has 
been established, it is important to decide on its length. 
With nonconveyorized batch ovens, this is determined 
by the size of the object, whereas with conveyorized in- 
stallations, the length depends on the conveyor speed 
and the total heating time, according to the following 
equation: 

Oven length (ft) = conveyor speed (fpm) x [heating-up 
time (min) + temperature holding 
time (min)] 

The conveyor speed depends entirely on the pro- 
duction requirements, the size of the product and its 
position on the conveyor hooks. (This is because the 
size and position govern the distance between the indi- 
vidual parts hung on the conveyor). In about 90% of 
all applications, it is the manufacturer of the parts who 
decides on the conveyor speed, since he best knows the 
types and quantities to be dried or baked per day. Quite 
often, however, the conveyor speed requested by the 
manufacturer is too high, for he considers future ex- 
pansion and production schedules. This, of course, 
would result in too long an oven, even exceeding the 
space available. 

In this case, it might be necessary to lead the manu- 
facturer back to the conditions prevailing at that time 
(or in the near future) and to design the oven in such 
a way that extensions for future production increases 
can easily be met by adding new sections. It is some- 
times advisable to build a relatively shorter oven length, 
especially if the oven is to be suspended from the ceil- 
ing and thus save valuable floor space. 

The last part of the equation for oven length con- 
sists of the sum of the heating-up time and the tempera- 
ture holding time. The first depends mainly on the size, 
weight and shape of the parts. Heavy gauge parts heat 
up much slower than light gauge products, which usu- 
ally attain the required temperature instantaneously. The 
temperature holding time (baking time, curing time) is 
usually given by the paint or enamel manufacturer, who 
also specifies the upper and lower temperature limits of 
the heating process. 

The above equation yields the minimum oven 
length. It is, however, suggested that one or two sec- 
tions without heaters be added to this length. These 
sections should be completely enclosed by bright alu- 
minum baffles. This part of the oven (located at the 





end of the heated sections), will increase the efficiency 
of the set-up by slowing down the natural cooling pro- 
cess and thus increasing the “temperature holding zone.” 
If, at a later date, production increases, it is possible 
to transform this baffled tunnel into a heated section. 

The baffled sections should therefore be built with 
the same shape and length as the heated ones. 

It is obvious that relatively higher intensity sections 
have to be provided for the first part of the conveyor- 
ized oven, since the temperature has to be brought up to 
the range requested for the particular application. Heavy 
metal objects will need a higher wattage than light- 
gauge sheet metal or plastic parts. 

After the heating-up section, the temperature has 
to be held at the desired range (temperature holding 
zone). In this part of the oven, the main purpose of the 
heaters is to replace heat losses mainly due to conduc- 
tion and convection (including the escape of hot air 
through the exhaust system. 

The main purpose of the exhaust system in bake 
ovens is to remove so much air and solvent vapors 
(volatiles) from the oven that the mixture of the re- 
maining volatiles with the air stays safely below the 
explosive ratio. At least 10,000 cu ft of air at 70 F 
should be exhausted for 1 U. S. gallon of toluol. An 
oven evaporating hourly 3 U. S. gallons of this solvent 
should therefore have an exhaust system removing 30,- 
000 cu ft of air per hour (500 cu ft per min), these 
volumes being based on an air temperature of 70 F. 
Other thinners require different exhaust volumes. 

The designer of the oven should, in each and every 
case, determine the minimum exhaust volume. If this 
has been done and the circuits of the exhaust fan and 
heaters are interlocked in such a way that the heating 
elements cannot be operated when the fan is not work- 
ing, then the main condition for safe operation has 


(Continued on page 80) 


Calrod oven for baking enamel on car and truck wheels. 



































































































news in pictures 


> 


This lollipop balloon is a revolu- 
tionary new radar antenna 
developed by Westinghouse for 
Air Force use. It makes mobile 
high power radar units 

possible. (212) 


An ingenious way of 
making use of 
hollow concrete 

floor construction 
by using Conduflor 
feeder ducts. (213) 


One fifth scale model 
of the CP-107 covered 
in copper mesh 

to enable study of the 
impedance character- 
istics of the isolated 
fin HF antenna. (214) 


4 


Multiple exposure shot 
of the Convair XFY-1 
taking off, hovering 

and flying forward in 


a wind tunnel. (216) 
Experimental missile developed by 


Cornell Aeronautical Laboratories 
to test its bomber defense 

missile control system. 

These have been fired 

from rocket sleds. (215) 
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Some modern designs 
making news today 


Tiny iron whiskers with tensile strengths 

as high as 1,900,000 psi are less than 

an inch long and not as big around 

as a human hair. Strength of these new 

crystals is more than 150 times that : 

w of ordinary iron crystals. (217) ; ieee Anechoic vault where 
| sound measurements can 

be made on equipment 
weighing more than 
400 tons. (218) 


q 


Horizontal broaching machine 
to speed the cutting of 

large teeth. It is 

rated at 15 tons. (219) 


4 

Screen in the 
muffler building at 
the end of NAA’s 
trisonic wind 
tunnel. (220) 


Three-slide grinder which 
automatically finishes 

the curved surfaces of jet 
engine vane roots. (221) 


4 


Milling cutters 

of wood made up 
to determine most 
economical way to 
manufacture. (222) 
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Handful of bellows shows the variety in which they can be made. 


The master of a thousand applications 


Metal bellows have served industry for years. Their uses are legion 


ACTIVE: 
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“Thin walls 


neatly pleated like 
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an accordion. 
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1. A complete active corrugation. Fig. 2. 14 corrugation unit. 
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By John W. Dennis assistant EpiTor 


It is more than 50 years since a Tennessee weatherman, 
searching for a simple way to measure atmospheric pres- 
sure, invented for the purpose a metallic bellows. 

At the suggestion of a local plumber he applied his 
invention to the development of an automatic damper 
for steam boilers which were used in home heating. The 
name of this young man was Weston M. Fulton; in 
1904 he established a firm in Knoxville to produce his 
seamless metal bellows. For a trade name Fulton chose 
the name “Sylphon” after the Norse goddess of the 
atmosphere. This firm is now the Sylphon Division of 
Robertshaw-Fulton Controls Company. 

Fulton’s first bellows, soldered out of brass, were 
extremely unreliable at the best of times. The main 
source of the trouble rested in the soldered seams which 
burst under high stress. After several experiments with 
devices for drawing tubes from flat stock (much as a 
silversmith builds a cup or bowl from a flat sheet of 
sterling), Fulton finally perfected a method of producing 
seamless metal bellows that were both durable and cheap 
to manufacture. 

The bellows are precision-made cylinders whose thin 
walls have been neatly pleated similar to those of an 
accordion or folding camera. Once the metal tubes 
have been corrugated and formed into bellows, they 
can be expanded and contracted. The bellows are com- 
posed of a number of active corrugations with an in- 
active corrugation at each end. These inactive corruga- 
tions are trimmed to receive (or formed integrally to 
produce) the bellows head or heads. 

One complete active corrugation is illustrated in 
fig. 1. It consists of two sidewalls connected by the 
curved portions shown. Generally speaking, a 14 cor- 
rugation bellows (see fig. 2) would have 12 active and 
2 inactive corrugations. 

How are bellows made? In one automatic operation, 
discs of metal are punched out and formed into deep 
cups. This cup goes through a series of drawing op- 
erations which establish the diameter and wall thickness 
of the tube. The tube can then be trimmed to correct 
size. Fig. 3 shows the steps involved from the disc to 
the tube stage. 

The final step shown in fig. 3, that is, the forming 
of the bellows from a tube, can be done in one of two 
ways. Some bellows are formed hydraulically and others 
are roll-formed. The process used is determined by the 
requirements that the finished bellows must meet in 
actual usage. 

First of all, hydraulic forming. Most bellows under 
4% in. outside diameter are formed hydraulically. To 
produce these bellows, the tube is placed in a forming 
machine and hydraulic pressure applied inside the tube. 
This forces it to take the shape of a corrugated die. The 
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Fig. 3. Stages in manufacture from discs to bellows. 


Figure 4. 
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This chart shows the relation between stroke, 
pressure and life. It is based on the results of 
hundreds of tests conducted on various sizes 
and types of bellows under many different con- 
ditions. It affords a method of predicting bel- 
lows life expectancy. 
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Using a straight edge, connect the stroke (ex- 
pressed as a percentage of the maximum stroke) 
to the pressure (expressed as a percentage of the 
maximum pressure). This line intersects the 
central scale at the probable life. 

Example: A 1'%-in. OD bellows having 14 
active corrugations is to operate making 0.182 
in. stroke under 28 psi pressure. What will 
be its probable life? 

Percent of maximum stroke 

[0.182 + (0.026 x 14)] = 50% 

Percent of maximum pressure 

(28 + 112] = 25% 

A line connecting 50% stroke and 25% _ pres- 
sure intersects the central scale at more than 
1,000,000 cycles. This figure is the probable 
life of the bellows under the conditions stated. 
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Some applications of seamless metal bellows 


Pressure motors 


t MOVEMENT 


Bellows assemblies are often employed to convert pres- 


4 MOVEMENT A 
| i sure effects into controlled movement. Pressure may be 
applied inside the bellows (Fig. 5) or outside the bellows 
in a cup structure (Fig. 6); the latter being preferred 
j where practical. The floating head is usually provided 


' with a limit stop. Attachments and loading would be 
fig. 6 provided as required. 


Thermostatic motors 


Similar to pressure motors above, the pressure being sup- 
plied by a vacuum-sealed fill of thermo-sensitive liquid. 
| MOVEMENT The thermal effect may be received either on the bellows 
element direct or at a remote bulb for transmission 
through flexible tubing. These assembly types are widely 
used in temperature regulators, etc., where a valve, 
switch or damper is to be operated in response to tem- 
perature changes. (Figs. 7 and 8) 





Expansion chamber 
This type of essembly is employed to absorb thermal or 
MOVEMENT pressure expansion. With suitable heads, it would be 
' used to serve as a reservoir for a liquid or gas. Example: 

9 Oil reservoir for electrical cable joint. (Fig. 9) 





Flexible joint 





7; Used to prevent leakage around a revolving shaft. Spring 

ir pressure holds nose of seal against shoulder on shaft. 

oe Another type used rotates with shaft and seals against 
WUUIN no 1 a stationary plate. (Fig. 10) 

5 ies | MOVEMENT Providing a means to seal a flexible joint or mechanical 
UIST F movement of levers, linkage, etc., against leakage where 
i the movement must be conveyed outside an enclosure. 

tes Example: Operating stem of float switches. (Fig. 11) 


fig. 11 





Packless construction Remote transmission 


| MOVEMENT 


| Illustrating packless valve construction. Same principle 


used to seal stem movement or adjustment in many 
types of apparatus. (Fig. 12) 

Two bellows assemblies joined by a tube for hydraulic 
transmission of motion or power. With bellows system 
solid filled under vacuum, linear motion of one bellows 
is transmitted instantly and in equal degree to remote 
bellows, both being provided with limit stops. (Fig. 13) 


Expansion joint 


Packless and leakless construction used to absorb thermal 
expansion of pipe lines carrying steam, water, etc. May 
es be used to absorb vibration and provide flexible connec- 
ae, tion for other applications. (Fig. 14) 


fig. 14 
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It is often more economical to buy complete bellows 
assemblies direct from the manufacturers. In most uses 
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the thin metal end has to be spun over the edge of 
the head and usually requires delicate welding too. 


“Bellows of different materials have different endurance qualities”’ 


inside diameter of the hydraulically formed bellows is 
substantially the same as that of the tube. Consequently, 
cold-work is imparted chiefly to the outer bend. 

Secondly, roll-forming. By this method, a number of 
broad corrugations are formed in the tube walls and 
these are successively deepened and narrowed with suit- 
able rolls. The diameter of the tube used in making 
the rolled bellows is less than the outside (and greater 
than the inside) diameter of the finished bellows. Cold- 
work is imparted to both inner and outer bends, result- 
ing in bellows that have elastic characteristics specially 
suited to many applications. 

Multi-ply bellows are produced by placing one close- 
fitting tube inside another and then forming the corruga- 
tions in the same manner as for the single-ply bellows. 
These multi-ply bellows give satisfactory resistance to 
higher pressures without too much sacrifice in flexibility. 

Heads are usually provided with a rounded edge 
about 3/64 in. thick over which the bellows’ end is spun 
and then soldered. A shoulder or offset on the head 
confines the flow of solder to the immediate vicinity of 
the connection. Some of the various types of joint are 
shown in fig. 4. 

Bellows made from different metals have different 
endurance qualities. Those most commonly used are 
brass, phosphor bronze, beryllium copper, monel and 
stainless steel. 

The strength of the metal, whether annealed, cold- 
worked or heat-treated, also affects the endurance qual- 
ity of a bellows. Cold-working metal is effective in 
increasing its resistance to repeated stresses. 

As for the uses of seamless bellows, they are legion. 
First designed as automatic damper regulators for house- 
hold furnaces, they are now used to make home appli- 
ances more automatic, easier to build and easier to 
operate. Fabricated from special steel alloys, they are 
used in regulators and as the packless feature of valves 
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at the Oak Ridge atom plant. They are being used for 
oxygen regulators in high altitude aircraft. In these air- 
craft, bellows ensure correct fuel and air mixtures by 
counteracting changing air pressures. As integral parts 
of many bomb sights, metal bellows help to put ex- 
plosives “on target.” 

A look at figs. 5 to 14 will show at a glance some of 
the many applications of seamless metal bellows. 

When designing devices which will use bellows, the 
following conditions must be remembered: 

(a) Overstressing a bellows may deform its corruga- 
tions and reduce its endurance limit; consequently, if a 
bellows is severely overstressed before it is installed, its 
life will be impaired even though the stresses encoun- 
tered in service may be quite low. 

(b) The nature of the stroke may also affect the life. 
Sudden shocks induce high localized stresses and result 
in shorter life. 

(c) In general, the life of a bellows is independent 
of the speed at which it is operated, but at very high 
speeds a destructive wave of vibration may be set up 
which will materially shorten the life. 

(d) The action of corrosive agents may so weaken 
the structure that the life of a bellows will be greatly 
shortened. 

(e) Temperature is also a factor. If the burrs of a 
brass bellows are spun over the head and the joint 
sealed with 50-50 solder, the assembly will withstand a 
temperature of 300F. For high temperatures, other 
metals are used and special head attachment methods 
employed. 

On p. 61 is a nomogram which shows the relation- 
ship between stroke, life and pressure. 

Bellows are playing a part in office buildings, rail- 
road cars, diesel engines, the family auto, in jet aircraft 
and in atom plants throughout the country. In heavy 
industry they are used to control the flow of liquids. * 
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New products & materials 


Entire disc is cast in a single piece. 


Wafer valve disc 

An unusual wafer valve disc, weighing 
about 1700 lb., was recently cast by the 
Buffalo foundry of Allegheny Ludlum 
Steel Corporation for the W. S. Rock- 
well Company. The entire valve disc 
had to be cast in a single piece and the 
center of each side had to be cored or 
kept hollow. This was done by keeping 
the mid-portion of the valve solid and 
coring each side. The metal sections (or 
skins) of the valve are %4 in. thick and 
are made of type 304 stainless steel. The 
valve (which has a diameter of 48 in.) 
will be used in the circulating water 
system which passes highly corrosive salt 
water. Stainless steel was specified to 
prevent corrosion, for this would hinder 
the tight closure of the valve. The valve 
is designed for 25 psi pressure. (200) 


High Speed Camera 

A camera capable of a speed of 100,- 
000 frames a second that will make pos- 
sible the study of high-speed phenomena 
(otherwise not observable) is announced 
by the General Electric Research Lab- 
oratory. The camera creates an image 
consisting of a pattern of dots. It then 
records the next image by shifting the 
second pattern of dots just far enough 
to avoid landing on top of the first. The 
relatively small distance that the film has 
to travel to provide this motion makes 
the high-speed camera possible. (201) 


Vacuum gauge 

A single meter type vacuum gauge with 
a range of 0 to 100 microns Hg full 
scale, is announced by Hastings-Raydist, 
Inc. 

The new instrument has a 4 in. indi- 
cating meter and a knife-edge pointer 
for direct reading on a logarithmic mir- 
ror meter scale. Half scale on the dial 
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face is 15 microns, providing excellent 
readability for low micron measurements. 
The instrument is accurate throughout 
the entire range. (202) 


Ladder design 
For the first time in Canada, R. D. 
Werner Co. (Canada) Ltd. have intro- 
duced what they call “the strongest rung 
attachment in ladder history.” This new 
rung (called Alflo), is locked hydraulic- 
ally into the ladder side rails by a pat- 
tented process which is a distinct advance 
in ladder engineering, developed, perfect- 
ed and tested by the company’s research 
and engineering staff. 

Now being installed on the firm’s line 


@ 


of aluminum straight and extension lad- 
ders, the new rung is accompanied by 
improved engineering throughout the 
ladders. Extruded side rail channels 
have been redesigned to insure maximum 
strength at minimum weight per foot. 
The new rails now give easier manual 
handling and smoother action between 
interlocking side rails. (203) 


Anodizing rack 

An all-titanium rack, with a high degree 
of adjustability to adapt it to different 
types of anodizing jobs, is available from 
Robe’, Incorporated. 

The racks are made of titanium Z 
sections, spot welded to a titanium base 
section to provide a series of grooves. 
In these grooves titanium “fingers” (which 
act as contact points) can be moved and 
fixed in any position. The design makes 
it possible to anodize parts of widely 
varying shape and size. (204) 


Close-up of part of the special purpose machine built by Standard-Modern 


Tool. 


Milling head (at left) faces two mounting surfaces while the multi- 


head cutter (at right) gang mills thirteen surfaces at the same time. (205) 


%, 


A recent development at Dow Corning is a silicone rubber with glass-like 


transparency. 


It shows excellent promise as a centre layer in safety glass 


windshields as it retains full clarity and strength from —65 to 350F. (206) 


(Continued on page 96) 
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Figure 1, 
Bridge circuit usually shown in three phase rectification. 








3-phase rectification — what happens? 


Textbooks on the subject are mostly vague. They draw voltage curves 


of the three phases and 


invert the lower halves without explanation 


By W. H. Sheppard, P.Eng. 


AVRO AIRCRAFT 


In considering three-phase rectification, the bridge cir- 
cuit of fig. 1 is usually shown. Since the voltage in each 
line rises and falls three times per cycle, it might at first 
appear that three peaks per cycle are being passed to 
the positive whereas actually, in a closed circuit, there 
are six. Recognized textbooks on the subject are mostly 
vague; they usually dismiss the paradox by drawing 
voltage curves of the three phases and inverting the 
lower halves of each to give a total of six peaks, without 
explaining how they are obtained. 

To understand the phenomenon, consider first the 
voltage in each of the three busbars of an a-c mains (or 
from a generator with earthed starpoint) rising and fall- 
ing sinusoidally, as indicated in fig. 2 (c). This may be 
regarded as the projection of the three rotating vectors 
shown in fig. 2 (a). These are phase voltages. The 
voltages between lines (the line voltages) are equal to 
V3 times the phase voltages and lag (or lead) the phase 
voltages by 30 electrical degrees, as indicated in fig. 
2 (b). Referring now to the rectifier output, the voltage 
difference between the positive and negative at any 
instant is the greatest difference between any pair of 
voltages, as indicated by the vertical double-ended arrow 
in fig. 2 (c). This difference is, in fact, equal to the 
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greatest line voltage, which paradoxically is lowest when 
the phase voltages are at a maximum. By projecting to 
the centre line as a common base line as shown in fig. 
3 (c), the voltage output difference graph is obtained. 
To give a strict mathematical reasoning, let the two 
voltages be represented by: 


V sin 6 
V sin (@—120) 
= V [sin @—sin (@—120)] 
= 2V cos (6—60) sin 60 
/3 V cos (@—60) 
= /3 V sin (+30) 


This is the line voltage, displaced from the phase voltage 
by 30 electrical degrees. It may be represented by the 
line voltage vectors considered only in the top 60 deg. 
as shown in fig. 3 (a). 

It should be clearly understood that, in the above 
case, the voltage output is a voltage difference and if 
derived from any stable source (that is, with earthed 
star point) the positive and negative outputs each rise 
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and fall with only three peaks per cycle (as indicated 
by the extreme top and bottom lines of fig. 2 (c). The 
voltage difference rises to 6 peaks per cycle, as in fig. 
3 (c), the peaks being intermediately spaced between 
those of the positive and negative. For this reason, an 
earthed negative, earth return or earthed busbar must 
never be used in conjunction with raw a-c mains (or 
other stable source) unless a transformer is inserted in 
the a-c output. Otherwise the negative side of the d-c 
will be short-circuited and the positive side will tend to 
give three peaks per cycle at phase voltage. On the 
other hand, if isolated busbars are being fed (or other 
closed circuit, for example, battery charging) full benefit 
will be obtained. It should be realized that current can 
only be obtained from the greatest output voltage dif- 
ference, so that at any one instant only one rectifier is 
being used on each side of the positive and negative. 
The economy is much greater than might be expected, 
however, since the elements can be made relatively small 
as they do not heat up so much as for single phase. A 
three-phase rectifier gives comparatively smooth output; 
the dry plate type has the advantage that it has no mov- 
ing parts, is reliable and requires practically no mainte- 
nance. 

Now consider that a generator with isolated star 
point is used to supply a-c or alternatively, a transformer 
is inserted in the input to the rectifier, the negative out- 
put of the latter being earthed or considered at earth 
potential. The output will be the same as previously, 
but in this case the potential of each supply lead will at 
any instant be zero or at positive potential. Each phase 
rises in turn to a double peak and the star point rises 


stable supply b 


three times per cycle (fig. 3 (c)). This may be regarded 
as the projection of the voltage vector pattern rotating 
on the centre-line as a “floor,” as in fig. 3 (b), and may 
be represented by phase voltage vectors considered only 
in the top 120 deg., as shown in fig. 3 (a). It can be 
proved that the total variation of the star point is 1/3 
the lowest d-c output. It will be observed also that the 
starpoint voltage graph is an inversion of the combined 
a-c voltage graph below the centre line or a displace- 
ment of that above it, while the phase voltage graph 
(shown shaded in fig. 3 (c)) is a projection of that part 
of one wave form considered from the bottom of the 
combined phase graph. 


Regarding optimum voltage 


With regard to optimum d-c busbar voltage, for pure 
rectified output as shown in fig. 3 (c), this should be 
equal to the lowest d-c output. In practice, however, 
since some smoothing takes place or may be introduced, 
it may be satisfactory to approach the RMS value, 
which is 0.966 the maximum. 


Max. d-c output = 
Lowest d-c 

Max. d-c 
Variation 


Input peak line voltage. 
0.866 x max. d-c 

1.155 x min. d-c 

0.104 x max. = 0.155 x min. 


In short, rectified 3-phase current must be isolated 
from its source and may be regarded as derived from 
line voltages with characteristics as above. * 
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Figs. 2(a), (b) and (c). 


In fact, 6 peaks per cycle pass to the positive in a 
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The voltages between lines lag (or lead) the phase voltages by 30 electrical degrees. 
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This applies also to stable supply with respect to output voltage difference only 


Figs. 3(a), (b) and (c). 


Voltage difference rises to 6 peaks per cycle, spaced between positive and negative. 


DESIGN ENGINEERING MAY 1957 





& conference 


Thirty-three top design engineers will lead discussions at the 
conference which will be held 


during the first three days (May 20, 21 and 22) of the show 


The following are abstracts from most of the papers to be read 











Monday, May 20, 10 a.m. 


Procedures in developing new designs. A question-and- 


answer panel. 
There will be no abstracts. 


Tuesday, May 21, 9.30 a.m. 


Three concurrent sessions 


Mechanical session 

New developments in design and application of gearing 

DARLE W. DUDLEY 

Progress and developments in the art of gear design will be 
related to present day and future requirements. The use of 
prime and derating factors will be discussed. Application of 
indexes (K-factor, unit load, and Q-factor) for estimating 
gear sizes. Examples of high-speed gearing, lightweight 
gears and close-tolerance gears will be shown. Automation 
factors will be discussed. 


New developments in design and application of cams 

HAROLD A. ROTHBART 

Acceleration limits, choice of cam contour, required profile 
accuracy and manufacturing methods have to be known to 
design cams for high-speed mechanisms and industrial ma- 
chinery. Comparisons between the actual and theoretical 
acceleration curves will be shown. A dynamic design limit 
has been established as a guide to the development of new 
machines. Summary of both theoretical and practical con- 
siderations for high-speed cam follower performance. 


Materials session 
Metallic materials 


CHARLES R. SIMCOE 

Major developments, including new metals and alloys for 
high-temperature use; new metals and alloys where the 
strength-weight ratio is the most important factor; new com- 
binations of metals, such as honeycomb-sandwich construc- 
tion; and new processes for improving the properties of 
metals and alloys. Materials include titanium, zirconium, 
molybdenum, alloys of aluminum and magnesium, and 
nodular ductile iron. Processes are vacuum melting and 
casting, chem-milling and others. 


Ceramics and refractory materials 


JOHN H. KOENIG AND EDWARD J. SMOKE 

A resumé of recent technical developments in the field of 
ceramics will be presented. It will include: refractories and 
refractory coatings; cermets; enamels; glass; dielectrics; 
porcelain and mechanical ceramics, along with discussion of 
engineering and service properties, principal and potential 
areas of application. 


Electrical session 

Selecting motors with new NEMA frame sizes 

EARL C. BARNES 

Presented and discussed are some of the significant changes 
in ac and de motors. Application of these new motors to 
motor-driven equipment can improve performance, econo- 
mies in first cost and operation, appearance, size and other 
benefits. Electrical and mechanical features will be discussed. 


Static switching devices 

DR. ROBERT A. MATHIAS 

Basic logic functions of AND, OR and NOT will be de- 
scribed and related to relay switching circuits. Static logic 
power supplies, sensing and input devices, and output power 
amplifiers will be discussed and related to the relative cost 
factors of each. A description of the general procedure 
used for static switching systems will be given. 
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Wednesday, May 22, 9.30 a.m. 


Three concurrent sessions 


Mechanical session 

Designing for easier machining, handling and assembly 

KURT O. TECH 

Design of a part can affect the product cost through the 
handling, storing and assembling of the part. The shape of 
components affects the material handling and storage. 
Location of screws may make automatic simultaneous 
multiple assembly impossible. Parts designed for assembly 
are usually easy to store, handle and machine. These prob- 
lems should be considered early in any design project and 
carry equal weight with its function and styling. 


Hopper feeding 

FLOYD E. SMITH 

Basic characteristics of various hopper feeds obtainable for 
installation on automatic machines. Proper type of feed 
determined by rate of feed, general toolability, area for 
installation. Advantages and disadvantages of each type 
will be given. General over-all cost of hopper installations 
and amortization compared to direct labor costs. 


Materials session 

Plastics and rubbers 

WYMAN GOSS 

Plastic materials are replacing older materials of construc- 
tion in many fields. Ten different plastic materials or co- 
polymers are being used in the automotive industry alone 
in electrical systems, fuel systems, transmissions, body, 
running gears, engines and accessories. Vinyls, styrenes, 
polystyrenes and phenolics are other resins that are being 
used to produce some 4 billion pounds of products. New 
applications for the older plastics, and new resins are being 
developed almost daily. 


Coatings and finishes 

H. J. REINDL 

Three general classes of coating and finishing material are 
to be discussed: organic coatings; metallic coatings, con- 
version coatings. Organic coatings include the varnishes 
and enamels. New coatings are the epoxy, Hypalon and 
polyurethane types. Metallic coatings are high vacuum 
metallizing, electrically conductive coatings, tungsten car- 
bide and others. Conversion coatings, such as oxides on 
aluminum, phosphate and chromate, are but a few of the 
types to be presented. 


Electrical session 

Numerical control for machinery 

CLAUDE D. COFFIN 

Factors that determine the economy of applying numerical 
controls to machines. Factors include: physical size of con- 
trols, complexity, maintenance, type of data, methods used 
and the preparation of records. Also discussed are the 
types of machine for which numerical control is of doubtful 
value or even economically and technically unsound. Resumé 
of the basic types of machinery control for determining 
whether or not numerical controls will be feasible. 


Designing machine tools for automatic controls 

C. B. SUNG 

It is often desirable, for maximum economy, to design for 
high performance. Various considerations for adequate 
dynamic performance are discussed. Included are the nature 
of drive units, machine structure, friction, backlash, load 
disturbances and feedback instrumentation. Although con- 
siderations are for machine tools, most are applicable to 
other types of machines designed for automatic control. 
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Exhibitor Booth No. 


Acme Steel Company 
Actuator Products Corporation 
Acushnet Process Co. 
Aeroquip Corporation 
Agastat Division, Elastic Stop Nut Cor- 
poration of America 
Air-Maze Corporation . 
Al-Fin Division, Fairchild Engine and 
Airplane COW, 66.6505:52 26250005 801, 802, 804 
Alemite Division, Stewart-Warner 
Corporation 
Allegheny Ludlum Steel Corp. .......... 
The Louis Allis Co. 
Allis-Chalmers Manufacturing Company . 1730 
Alloy Products Corp. 32 
Aluminum Company of America .... 1114, 1118 
Aluminum Extrusions Inc. .............. 844 
The American Brass Company 
American Chain & Cable Co., Inc. 
American Machine & Foundry Company 
Leland Electric Co. 
Potter & Brumfield 
Thompson-Bremer & Co. 
American Nickeloid Company 
American Plastics Corporation 
American Society of Mechanical Engineers 726 
Amp Incorporated 
Anchor Plastics Company Inc. 
Anderson & Sons, Incorporated 1338, 1340, 1342 
Anti-Corrosive Metal Products Co., Inc. . 535 
Applied Hydraulics Magazine 
Armstrong Cork Company 
Arwood Precision Casting Corp. 
Arrow-Hart & Hegeman Electric Company 1831 
Assembly Products, Inc. 
Associated Spring Company 
Atkomatic Valve Company 
The Auburn Manufacturing Company .... 
Antomatic Switch Cow... 6.6 cic ccc ces 
Automation 


Bakelite Company, A Div. of Union 

Carbide & Carbon Corp. 

1005, 1009, 1013, 1019, 1023 

Barber-Colman Company 
Bart Manufacturing Corporation 
Beaver Precision Products Co. 
Beemer Engineering Company 
Bellows Company 
Benton Harbor Engineering Works 
The Beryllium Corporation 
Boston Gear Works 
Wes ee I ONE vin i 66 o:s alo aicthacweeue ee 
Brammer Corporation 
Brook Motor Company 
Charles Bruning Co., Inc. ............... 1637 
Buffalo Bolt Company, 

Division of Buffalo-Eclipse Corp. ...... 
Burndy Engineering Co., Inc. 


c 


Camloc Fastener Corporation 
Casting Engineers Inc. 
Celanese Corporation of America .... 
Century Electric Company 
Cerro de Pasco Sales Corporation 
Chain Belt Company 
The Champion Rivet Company 
Chicago-Allis Mfg. Corp. 
Chicago Rawhide Mfg. Co. ........ 616, 618 
Chilton Company 
Cleveland Designers & Consultants, Inc. 
1043, 1045 

The Clevel.nd Graphite Bronze Company 1829 
Cleveland Hardware & Forging Co. 
Cleveland Worm & Gear Co. ........ 222, 224 
Coating Products 
Cobra Metal Hose Division, D.K. Mfg. Co. 
Colonial Alloys Company 
Continental-Diamond Fibre Div. of 

The Budd Company, Inc. 
Controlex Corporation of America 
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Copper & Brass Research Association .... 
Coors Porcelain Company 
Corbin Cabinet Lock Division, 
The American Hardware Corporation .. 
Crane Packing Co. 
Cross Engineering Company 
Cullman Wheel Company 
Cuno Engineering Corp. 
Curtiss-Wright Corp., Marquette 
Metal Products Division 
Curtiss-Wright Corp., Metals 
Processing Division 
Cycledynamics Inc. 


The Dayton Rubber Co. 
Dearborn Glass Company 
Detroit Controls Corporation 
Diamond Chain Co. 
Diehl Manufacturing Company 
Dixon Automatic Tool Co. .............. 1826 
Dixon Corporation 
Dixon Sintaloy Inc. 
The Dobeckmun Company 
Doehler-Jarvis Division, 

National Lead Comp 
Douglas Fir Plywood Association 
Dow Corning Corporation 
The Dow Chemical Company 
Dresser Manufacturing Division 
E. I. du Pont de Nemours & Company 

(Inc.) .... 1014, 1018, 1022, 1113, 1119, 1123 
Duff-Norton Company 
The Durakool-Hermaseal Companies, Inc. 1314 
WONGEOE TS COE oie dg isin sco ccWenceucs as 1141 
Dynamic Gear Company 
Was Pastemer Cou, Tae. 206s iccccccscces 


Eastman Chemical Products, Inc. .... 221, 225 
Eaton Manufacturing Company, 
Reliance Division 
Ebert Electronics Corp. 
Elastic Stop Nut Corporation of America 
115, 117, 119 





Electric Coatings, Inc. 
Electro Dynamic Division, 

General Dynamics Corp. .............. 
Electrical Manufacturing 
Electro-Flex Heat, Incorporated 
Electro Metallurgical Company, Div. 

Union Carbide & Carbon Corporation 

1005, 1009, 1013, 1019, 1023 

Electro-Snap Switch & Mfg. Company ... 701 
Elliott Manufacturing Company 
Ellis Associates 
Encyclopaedia Britannica 
Engineered Nylon Products, Inc. ........ 
Eriez Manufacturing Company 


Falstrom Company 
Farley & Loetscher Mfg. Co., 
Plastics Division 
Farvel Corporation 
Fasteners, Incorporated 
Fastex Division of Iinois Tool Works .. 


Federal Tool & Mfg. 
David Feldman & Associates 
Fenwal, Inc. 
Ferguson Machine and Tool Co., Inc., 
Roller Gear Division 
Firestone Tire & Rubber Company 
Flexible Tubing Corporation 
Foote Bros. Gear and Machine Corporation 725 
Formsprag Company 


Fox Company 

Frenchtown Porcelain Company 
Fromson Orban Co., Inc. 
Fluidwick Co. 


The Garlock Packing Company . 

Gast Manufacturing Corp. 

Gear Systems Inc., Div. of 
Geartronics Corporation 


General Dynamics Corp., 
Electro Dynamic Division 
General Electric Company, 
Apparatus Sales Division 
General Fireproofing Co. 
General Tire & Rubber Company 
Graham Transmissions Inc. 
Gray Iron Founders’ Society, Inc. .. 1242, 1244 
Grip-Strut Division, The Globe Company 1137 
B. F. Goodrich Chemical Company 
Gries Reproducer Corp. ................ 
Groov-Pin Corporation 
Grotnes Machine Works 
Guardian Products Corporation, 
Coupling Division 


Hamilton Manufacturing Company 
Handy & Harmon 
ees TES. on 004s ca ccccdwaese 1301 
Hartford Machine Screw Co. ............ 
The Heim Company 
Heintz Mfg. Co. 
Heli-Coil Corporation 
Heyman Manufacturing Co. 
Hilliard Corporation 
Hitchiner Manufacturing Co., Inc. 
Hoke Inc. 
Homestead Valve & Mfg. Co. .......... 
Hoover Ball & Bearing Co. 
Hoover Company, Casting Div. .......... 
E. F. Houghton & Co. 
Howard Foundry Company 
Huck Manufacturing Co. ................ 
Hunter Spring Company 
Hyatt Bearing Division, 

General Motors Corporation 


The Imperial Brass Mfg. Co. ............ 
The Improved Seamless Wire Company .. 
Indiana Steel Products Co. .............. 
Industrial Equipment News 

Instrument Specialties Company, Inc. .... 
International Packings Corporation 

Iron Age 


Jones & Laughlin Steel Co. ............ 


The Kaydon Engineering Corporation .... 
Kennametal Inc. 


Kueffel & Esser 1507, 1513 
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eh > See errr eicer ee 231 
L.O.F. Glass Fibers Co. 
The Lamson & Sessions Co. ............ 
Lamson Corporation, 
Billmyre Blower Division 
The Lancaster Lens Company 
Rae ee a is We hn os Godan ccanuaased 
La Salle Steel Co. 
Leach & Garner Company 
Lehigh Chemical Company .......... 305, 307 
Leiman Bros., Inc. 
pr DL Saree ee 
Lignum-Vitae Products Corporation 
Linde Air Products Co., A Div. of Union 
Carbide & Carbon Corporation 
1005, 1009, 1013, 1019, 1023 
Link Belt Company 
The Linemaster Switch Corporation 
Lovejoy Flexible Coupling Co. .......... 
Laminated Shim 


Machine Design 

Machinery Magazine 

MacLean-Fogg Lock Nut Company 

Mac-It Screw Division, Strong, 
Carlisle & Hammond 

Magnaflux Corporation 

The Malayan Tin Bureau 

Mallory-Sharon Titanium Corporation .... 

Manheim Manufacturing and Belting 
Company 

Marco Industries, Inc. 

Marman Product Company, Inc. 
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Ideas round-up 
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Extrusion saved the manufacturer 75% of machining time 


At the Watervliet (N. Y.) works of Allegheny Ludlum 
Steel Corporation a steel extrusion is now being turned 
out that saves the manufacturer 75% in machining time. 
This airframe section (made of SAE 8630 carbon steel) 
is used in fuselage stringers. Previously the piece was 
made of bar stock and a lot of material had to be ma- 
chined off. The smallness of the piece and the material 
used makes it hard to extrude. A 25-sq-in. billet is 
squeezed into a 0.4-sq.-in. T-section. Production speeds 
run up to 45 mph as the extruded shape leaves the press. 

The billet is extruded at temperatures of about 2,250 
F to a thickness of 0.140 in. at a pressure of 150,000 
psi. The extruded piece is made in bars 25 ft long and 
then cut to size. (223) 


Cross section of extrusion in SAE 8630 carbon steel. 


Pulley that can handle sticky or abrasive materials 


The use of a slatted pulley is recommended when the 
material to be handled is abrasive (or sticky) because 
it prevents such materials from lodging between the 
belt and the pulley itself. If a conventional pulley were 
used under the same conditions, the material to be 
handled could build up in this way and cause the belt 
to run off the pulley or cause serious damage to the 
belt. 


The design of the Jeffery Manufacturing Co. Ltd. 
slatted pulley prevents this type of trouble because the 
oval bars, placed horizontally across the outside dia- 
meter, clean themselves and the back of the belts. The 
cone-shaped centre allows the material to be carried 
off on its outer edges. Further features are the wide 
oval cross bars that give good belt traction and the 
rounded edges that prevent the belt from being gouged. 
The fact that they are crowned provides good belt 
alignment. The oscillation set up by this pulley (be- 


Small diameter pulley for use on vertical take-ups. 


cause it is not a cylinder type of unit) is another feature 
that assists in cleaning the belt. (224) 


A complete color picture of strain distribution at a glance 


The meter placed against a dural specimen in tension. 
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Photo Stress is a method which uses conventional photo- 
elastic methods for the experimental stress analysis of 
actual full-size structures or components made of metal, 
concrete, wood, glass, plastic, rubber, stone (and other 
structural materials) regardless of size or shape. It elimi- 
nates the plastic model of the part formerly required. 

The difference between the method and other con- 
ventional photoelastic techniques is, first, that the trans- 
parent plastic is bonded to the actual part and strains are 
determined under actual test conditions. Secondly, it is 
both quantitative (in terms of micro-inches per in. strain) 
and qualitative, because it shows the direction and mag- 
nitude of the principal strains. 

It can be used both statically and dynamically in de- 
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termining the strength of structures in service and it 
combines both optical and electronic methods for in- 
stantly locating (and accurately evaluating) the regions 
of maximum strain. 

It can be used at temperatures ranging from — 67 F 
to -++-284 F and when immersed in such liquids as water, 
salt water, oil and gasoline. 

Basically, the PhotoStress process (Tatnall Measur- 
ing Systems Co.) coats the part or structure to be stress- 
analyzed with a thin layer of a specia! transparent photo- 
elastic plastic. When a load is applied, strains are trans- 
mitted to the plastic coating which then become doubly 


refractive. This change is directly proportional to the 
intensity of stress. 

Developed by Dr. Felix Zandman (a French engi- 
neer) the process uses both liquid and strips of photo- 
elastic material which differ considerably in their char- 
acteristics and use. The flat strips can be shaped to fit 
any simple contour, while the liquid plastic is best for 
the stress analysis of very small parts and complex 
shapes. 

Under any type of loading the plastic coating affords 
a complete color picture of the strain distribution of its 
entire surface and highlights areas of stress. (225) 


35-ft. ladder that one man can handle 


A mobile ladder, made by Magline of Canada Ltd., 
was designed to provide an economical, mobile, con- 
venient and versatile method of servicing lights and 
other overhead objects or areas. It was particularly 
important to keep the collapsed size as small as pos- 
sible and to make the ladder suitable for use by one 
man. 

Fig. 1 shows the ladder in fully collapsed position, 
being wheeled into location. The ladder is easily moved 
by one man, since it weighs only 170 lb. complete and 
is mounted on swivelling casters at the steering end. 
When fully closed, the storage space required is 20 ft. 
x 37 in. x 30 in. The outboard end of the base con- 
sists of two members which are cross connected. These 
are swung out and locked in the spread position. In 


Fig. 2. Cross connected members swung into position. 
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the fully erected position, the handle and support at 
the upper end acts as a safety bracket and there is an 
extra wide step located for working convenience. The 
ladder (extension ladder) can be elevated or lowered 
in the regular manner. It is possible to move the entire 
ladder from place to place with a man in working 
position at the top of the ladder. One man at the 
bottom can quite easily move the entire equipment even 
with the workman in place. 

The ladder base area is such that the unit is quite 
stable, even with the ladder extended to 35 ft. No 
tools are required for erection and the unit can be 
completely extended in about four minutes. 

The ladder is removable from the base and can be 
used independently if required. (226) 





Fig. 3. The fully erected ladder can be moved easily. 
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A molding technique involving a nylon insert in a 
phenolic part has solved some thorny design and pro- 
duction problems for a new automatic ice maker. 

This machine, the first of its kind, freezes ice cabes, 
stores them in a container and automatically replenishes 
them as they are used. One of the reasons for iis 
successful operation is the ice-ejecting arm that sweeps 
the newly frozen cubes out of the mold and into a 
tray. This arm requires an exceedingly strong bearing, 
(and one which must also be self-lubricating), as other- 
wise the oil would contaminate the ice. What is more, 
the bond between the bearing and the phenolic block 
must be so secure that it will never loosen, even under 
severe temperature in use. 

The material selected for the bearing was nylon, 
because of its particular properties. However, mechan- 
ical assembly of the nylon bearing with the phenolic 
block had to be eliminated, because of the difficulty 
of obtaining a good bond and the cost involved. 

The research laboratory at Chicago Molded Prod- 
ucts Corp. (the custom molder of the phenolic part), 


Pencil points out nylon bearing moulded into position. 


was assigned the job of discovering how to mold the 
nylon bearing into the phenolic. This was like mixing 
fire and ice, for phenolic is compression molded at 
high temperature and pressure and nylon is a thermo- 
setting plastic, which softens at low heat. (227) 


Welding speeds as much as 100% greater, costs are cut too 


For many years, steel fabricators have searched for a 
process with the versatility of covered electrode weld- 
ing and the high deposition rates of submerged-arc 
welding. While several methods have been tried in 
attempts to fill this need, Unionarc welding (Linde 
Air Products Ltd.) shows promise of meeting these 
requirements. 

It is a semi-automatic metal arc welding process, 
using a continuously fed bare wire, powdered magnetic 
flux and carbon dioxide gas. The flux is carried to the 
welding nozzle by the carbon dioxide gas and surrounds 
the welding wire as it is fed from the contact tip of the 
torch. When welding current is flowing, a magnetic 
field is established around the extended portion of the 


Slag begins rising even before worker completes weld. 
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welding wire. The flux is attracted toward the exposed 
wire and coats it. As the wire is directed into the 
weld puddle, the flux melts, refining the weld metal and 
shielding it from atmospheric contamination. The car- 
bon dioxide flowing from the torch nozzle also helps 
to shieid the molten metal and the arc. This open arc 
characteristic of the method permits excellent visibility 
of the weld zone. 

Welds with this visible-arc process can be made 
manually in flat, horizontal, vertical or overhead posi- 
tions with speed, economy and quality. Welding speeds 
are 50 to 100% greater and total welding costs between 
20 and 50% less than those obtained with covered 
electrodes. Such welding produces high-quality welds, 


As weld is cooling, slag rise becomes more apparent. 


Continued on page 74 











Abrasive sand everywhere... 
outside this Fafnir Transmission Unit 


The arrow on the cut-away diagram 
points to the reason why this Fafnir 
Ball Bearing Power Transmission 
Unit excludes dirt and contaminants 
so effectively. It’s Fafnir’s efficient 
labyrinth type seal which effectively 
retains the factory-packed lubricants 
while its external slinger throws off 
foreign materials. 
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ad 
_— of not your machines 
operate under conditions as rug- 
ged as this belt conveyor installation 
does, the efficient seals and many other 
features of Fafnir Ball Bearing Power 
Transmission Units offer outstanding 
advantages. 

Take the Fafnir-developed ‘‘Self- 
Locking”’ collar, for example. It elimi- 
nates shaft shoulders, machinery, 
adapters, sleeves and lock washers . . . 
locks and unlocks with an easy “twist 
of the wrist.’” This locking collar also 
acts to keep the Fafnir bearings firmly 
in place because it becomes tighter 
with shaft rotation—yet this collar can 
easily be disengaged when required. 

The entire unit may be mounted in 
any direction, because the compact, 
one-piece housing supports the bear- 


ing over its entire circumference. 

United Steel offers a wide range of 
types for both machine or power trans- 
mission applications—as original 
equipment or replacements. Cata- 
logue, or the services of one of our 
field engineers available on request. 
Dodge Manufacturing Division, United 
Steel Corporation Limited, 58 Pelham 
Avenue, Toronto 9, Ont. 


CORPORATION LIMITED 


TORONTO + MONTREAL + LONDON 
GALT « WELLAND « KIRKLAND LAKE 57-90 
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even when moderate amounts of rust, scale and mois- 
ture are present, as well as when there are minor gaps. 
Welds in carbon steel develop an ultimate tensile 
strength of 75,000 to 85,000 psi and a yield strength 
of 65,000 to 70,000 psi. 

Welds are characterized by soundness and a mini- 
mum of undercutting. Constituents of the flux lower 
the surface tension of the weld puddle, improving weld 
surface contour. At the same time, the flux thermally 
insulates the weld metal from the atmosphere, thus 
lowering its cooling rate. The thin skin of fused flux 
comes off easily. In addition, Unionarc welding pro- 
vides greater and more uniform weld penetration than 
that obtained with covered electrodes. Flux flow and 
weld penetration can be adjusted to meet joint require- 
ments and welding limitations. (228) 


Private ear for the private eye 


Tape recorder is only slightly longer than a pencil. 


A battery-operated, pocket-size tape recorder makes it 
possible (figuratively speaking) to have a secretary in 
your pocket. 

This recorder (the Midgetape) is manufactured by 
Mohawk Business Machines Corp. 

The Midgetape will record and play back anywhere. 
It weighs only 2% Ib and measures 1% in deep x 


ee 


The fused flux removes easily. It is at the left of weld. 


3% in. wide x 8% in. long. The batteries are of the 
hearing-aid type. The dual track magnetic tape is con- 
tained in handy aluminum cartridges (the size of cigar- 
ette packs) each sufficient for a 60 min recording. The 
tape can be used 300,000 times, because the old record- 
ing is automatically erased as a new one is made. The 
smallness and lightness have been made possible by 
using sub-miniature tubes, a printed circuit and an 
aluminum case. The Midgetape’s crystal microphone 
is the size of a postage stamp, and recordings can be 
played through its dime-size earphone or an ac/dc 
amplifier. 

It should be a boon to travelling business executives 
and engineers who want to record the details of memos 
and letters immediately, wherever they may be. The 
tape cartridges are easily mailed to home offices where 
any secretary can transcribe them. 

Several accessories are available, one of which is a 
telephone induction coil which snaps on the ear piece 
of any telephone, so that it is possible to record both 
ends of a telephone conversation. (229) 


Filter that will catch the tiniest particles 


The harmful effects resulting from the entry of dust 
or sand into the bearing and moving parts of machinery 
are well known, but sufficient attention is often not 
given to the prevention of engine wear from this cause. 
Reliance on such mechanical expedients as the reduc- 
tion of clearances or the fitting of gauze covers is, in 
the long run, unsatisfactory, because of the minute 
size of the wear-inducing dust particles. 

Carefully calibrated tests with varying combinations 
of engine filter-air, lubricating oil and fuel show that it 
is the very small particles of dust (just able to span the 
oil film on the internal working surfaces) that cause 
most of the damage from wear. It is believed that the 
larger particles pass out through the exhaust or are 
deposited in the sludge accumulations in the engine 
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Total area of the filter is 200 times the area of inlet. 


Continued on page 76 
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tus is CO WRPAK 


for more flexible industrial control 


In the flexibility of CyPAK lies the challenge to throw out me- 
chanical relay limitations and simplify control for more auto- 
mated production. 

For example, CYPAK systems employ just four different com- 
ponent panels. They provide, in the most practical form, the four 
basic logic functions of computer science. With infinite combina- 
tions of these panels you can direct, far more simply, a greater 
range of equipment operations. 

Because the magnetic “‘make and break” of CYPAK circuits has 
no moving parts, it is five times faster than mechanical relays. 
It’s the basic reason for CYPAK flexibility in handling control 
signals. 

In addition, CYPAK systems are designed for physical flexibility. 
A common power channel is the backbone of each system. Into 
it CYPAK elements are plugged in, locked in, and signal terminals 
joined. In this manner, the system is easily expanded or replace- 
ments made after installation. 

Look into all the new opportunities in CYPAK 
by calling your Westinghouse sales engineer. 


Write today for your free copy of CyPaK Industrial 
Control Systems, Booklet B-6738. Canadian 
Westinghouse Company Limited, Industrial Control 
Department, Hamilton, Canada. 





WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING TODAY! 


Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock 
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sump. On the other hand, abrasive particles less than 
one micron in size cannot span the oil film and may 
be regarded as harmless. 

The standard Vokes Microvee dry fabric air filter 
uses a special fabric mounted on wire gauze, folded 
into a star shape. 

The total area of the filtering surface is about 200 
times the area of the intake opening. The air there- 
fore passes through the filtering medium at less than 
1/200 of its normal velocity. Assuming that the air 
is passing into the engine at 200 fpm, it will pass 
through the fabric at only 1 fpm. The heavy dust par- 
ticles never reach the louvres of the filter case, but fall 
by gravity; only the fine foreign matter reaches the 
fabric. This does not, however, drive into the fabric 
(to cause a choking effect) but merely flows gently 


onto the fabric surface. The vibration of a machine is 
sufficient to cause these particles of dirt to fall off, so 
that there is no great accumulation of foreign matter. 

A new engine is as efficient as skill, design, ma- 
terials and manufacture can make it. As soon as it goes 
into service, dust and grit enter the air intake, mix 
with the oil and cause rapid wear. Manufacturers 
therefore recommend changing the oil in the crankcase 
at frequent intervals, but before this foreign matter 
can reach the crankcase it must first pass through the 
piston rings and the cylinder, wearing them by its 
abrasive action. 

Microvee filters completely remove from the air 
supply all foreign matter of a harmful nature, so that 
the oil does not become contaminated and can there- 
fore be used far longer with safety. (230) 


Spring return with unusual features 


Positive, safe retraction of potentially dangerous tool 
heads can be provided by the Spir-ator safety return 
device just introduced by the Hunter Spring Company. 
An unusual feature of the device is that (unlike con- 
ventional spring-actuated mechanisms) it exhibits no 
excessive build-up of the restraining force, despite very 
long extension. 

The self-contained standard unit consists of a 
special spring with a fully enclosed housing, a cable 
reel, cable and a threaded mounting stud. A socket 
head screw for attaching both the housing and the free 
end of the cable, and a socket wrerich can be included 
with the standard device. The entire assembly is of 
5 1/16 in. diameter. 

When properly installed, the spring offers negligible 
resistance to extension of the tool but will positively 
retract it to the neutral position upon release. The 
device provides a minimum retracting force of 5.5 lb. 
and a maximum of 9.3 lb. through an 11-ft. total ex- 
tension. Units have been fatigue tested over 200,000 
cycles without failure. 

These safety return units can be mounted quite 








Device provides automatic cutting mechanism return. 


simply on most tools. The unit can also be adapted to 
meet special requirements and for integration into 
original designs. (231) 


Their free-piston engine may compete in the power field 


The newly developed GM-14 free-piston engine has 
a vote of confidence from General Motors Research 
Staff engineers as a future contender in the commercial 
power field. 

During the past few years GM has learned a lot 
about free-piston engines. The company is convinced 
of their many advantages and is cognizant of their 
problems and limitations. 

A total of 25,000 hours of testing indicates that 
future development will improve the engine’s power 
output, economy and reliability. 

Since they began development work on this free- 
piston engine, the rated power output has been in- 
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creased by 25%. The life of all critical parts has 
been extended until a 4,500-hour test can be run with 
over 90% availability. The engine runs satisfactorily 
on heavy fuel, with absolutely clean exhaust. 

GM-14 is a free-piston gasifier or generator pri- 
marily designed for ship propulsion or power station 
operation. It is rated at 1,250 gas hp and has a thermal 
efficiency of 4312%. Some of its development prob- 
lems were essentially the same as those familiar to 
engineers working on high-output, conventional diesel 
engines. 

GM have successfully run one free-piston engine on 
a range of fuels varying from 100 octane gasoline 


Continued on page 78 





AUTOMATIC 
TRI-FILM 
PROCESSOR 








Tue transportable Mark 3 Automatic 
Tri-Film Processor develops and dries 
16, 35 or 70 mm. film at 114, 3 or 6 feet a minute! 
Four 400-ft. 16 mm. films can be handled 
simultaneously—or two 400-ft. 35 mm films— 
or one 400-ft. 70 mm length. The various 
film sizes are accommodated by simple 
adjustments of film separators. Separate 
temperature control of the processing 
solution is possible on each tank from 60 to 
110 degrees F., within + 1 degree. 
The latest high temperature chemical 
resistant plastics and Type 316 stainless steel 
are used in all chemical areas. Processing 
is controlled by a mechanical program unit after 
the film is loaded into the machine—no special “‘leader” 
or continuous tapes, chains or sprockets are used. 














The need for stop baths and interbath rinses, 
normally required in many processes, is virtually SPECIFICATIONS 
eliminated because of a positive squeegee roller design. AUTOMATIC TRI-FILM PROCESSOR TYPE 1246 Mk3 
3 J Eee . Size: 54” long, 22” wide, 51” high 
A high-efficiency blower system and electrical heating Weight: 400 Ibs. } 
5 ) ) § : 
‘ . : : : Power Consumption: 5 KVA maximum single-phase: 110 
ensure rapid drying in the machine. The Processor is perfect volts, 45 amps, or according tocustomer 


nA : ok 9 requirements 
for newsreels, TV news on film, motion picture “rushes Process Capacity: 1 to 4 rolls 16 mm ) length 


° : . : 1 lis 35 B28 
in the field,—in all cases where speed plus quality are essential. < ne or eek 
j ite a ati S Rate of Processing: 1%, 3 or 6 ft. per min. 
Write for literature and quotations. Temperature-controlled solutions and dryer. Daylight oper- 
ation except loading of film into magazine. Processes per- 
forated or plain film. 


P3:0:0: (O° CONNOR DRIVE 
TORONTO 16, ONTARIO, CANADA 
PLYMOUTH 5-3371 


MEMBER : A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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through the gasoline range, kerosene, diesel fuel, 
Bunker C and crude oil. In addition, it has been run 
on vegetable and animal oils, such as whale oil, cotton- 
seed or peanut oil. The only noticeable effect on engine 
output under these test conditions is that the power 
output varies directly as the content of the fuel being 
used. 


Early test work was done on several European 
models and at least eight major problems appeared 
during endurance runs. All were virtually overcome, 
either by design changes or by modifications to the 
lubricants. 

Excessive cylinder wear was remedied by reviving 
surface finish specifications to comply with standard 
diesel practice. Wear, scuffing and breakage of piston 
rings were remedied by changing the facing and groov- 
ing the rings. 

Bronze wear-bands on the pistons were discarded 
and special steelbacked, aluminum alloy bands sub- 
stituted and grooved like the piston rings. The bronze 
bands had been subject to sulphur attack. 

Early valve troubles were eliminated by making up 
valves with aluminum instead of steel segments, and 
valve blades were made of a suitable spring stock 
correctly processed for their ultimate use. 

Other improvements were made in the design of 








Free piston gasifier shown at the GM Technical Centre. 


precombustion chambers, injector seals, tubes, connect- 
ing links and all sliding seal surfaces, to reduce oil 
leakage. 

A smaller version of the free-piston engine is now 
being tested on the XP-500, the experimental passenger 
automobile. (232) 


Oil with low carbon content and antigumming features 


Clear evidence of the heat-resistant properties of No. 49. 


The problem of oil carbon deposits in machines operat- 
ing at high temperatures is no longer troublesome when 
a specialized lubricant developed by Keystone Lubricat- 
ing Co. is used. This oil (known as No. 49 Light) resists 
oxidation, sludging and breakdown when subjected to 
severe laboratory and field tests. Its physical properties 
are listed in Table I. 


Developed primarily for air compressor use, its low 
carbon content and antigumming features make it a 
superior lubricant for such applications as: ring bearings 
in electric motors, multiplate friction clutches, plastic 
molding heat transfer systems and so forth. 
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molding heat transfer systems, drying oven conveyor 
chains and textile tenter frames. 

To determine carbon residue under heat, technicians 
tested Grade 49 with several other lubricants. They 
poured the oil onto watchglasses, baked them in thermo- 
statically controlled ovens for 72 hr at 300 F and then 
checked the dishes for telltale carbon residues, an indi- 
cation of how the oils will stand up in high temperature 
use. 

Tests at maximum operating pressures have been 
made with air compressors and other machinery in hot, 
cold, wet and chemically contaminated atmospheres. In 
every case, the oil showed marked superiority over com- 
petitive oils. It demonstrated 500% longer usability, 
66% savings in maintenance costs and 60% savings in 
oil consumption and substantial power savings. 

TABLE 
Physical Properties of Keystone No. 49 Light 
Gravity Baume at 60 F 
Flash Point 
Fire Point 
WAS IW DEMO ois sede os ew See le ss Os 368 sec 
Vis. SUV at 130 F 190 sec 
Vis. SUV at 210 F 
Viscosity index 
Pour point 
Cold test 
Carbon residue (Conradson) 0.33% 
Corrosion ASTM Negative 
Sligh oxid Value 6 
og Bt OS Bes Bip Pe Ogee MAIO, Neth ere « 30 
Color number ASTM 
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Creating Dastonnnty 


An idea is born — and a problem solved 
That’s what is happening constantly at the 
Hamilton plant of Dominion Fasteners Limited, 
Canadian manufacturers of the famous line of 
SPEED NUT brand spring tension fasteners. 


Through a combination of creative personnel 
and up-to-date facilities, this completely 


integrated Canadian company is able 
to create, develop and produce improved 
fastening methods for Canadian 
manufacturers. Whether you make 
automobiles or stoves... or any product that 
requires a fastening operation. . 
there are greater profits for you with the 
SPEED NUT system 
of fastening. 











. The flat-type Speed Nut 
from which has grown a 
family of over 6000 types 
and sizes of spring ten- 
sion fasteners. 


TINNERMAN 


Sach Nea 


Exclusive Canadian Licensee Dept. D 
DOMINION FASTENERS LIMITED, Hamilton, Ontario 


a Geo. A. Timmerman corporation 
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Infrared ovens 
(Continued from page 57) 





been met. In some installations, it is 
also advisable to interlock the conveyor 
electrically with the heaters. 


The radiant Calrod panels are mostly 
mounted on a slope. This design allows 


F LE xX t BLE the heat to spread evenly across the sec- 


tion of the heating bank. For even 

better uniformity, the slope of the panels 
cou PLINGS at the left-hand side should be set op- 
posite to the slope at the right-hand side 
of the oven. 


The space between the heating panels 
is closed by highly reflective baffles from 
electro-brightened, slightly anodized al- 
uminum sheets. Usually it is not neces- 
sary to provide additional thermal in- 
sulation outside; this makes the oven 
less expensive and more flexible than 
convection ovens. It is, therefore, pos- 
sible to have certain panel groups 
Now you can get prompt ait ite mounted on hinged frames. 
precision, high capacity, Acme Flex- 7 The top, png both ends slg 
ible couplings, available in fractional De--. oven should be ¢ osed in as muc as 
. ad ° oe possible to avoid heat losses by air 
to hundreds of horsepower ratings, y, . 


‘ Z 3 73 drafts. In larger installations, recircula- 
direct from your Acme chain dis- i 2 x tion of a portion of the exhausted air 
tributor. 


ri (and special air curtains at the entrance 

. . ; | *) and exit of the oven) can be provided. 
Acme flexible couplings are used to le™ Feu, Ue eee eae ee 
connect two revolving shafts together, 


should be located in such a way that 
and to compensate for angular and it is not exposed to direct radiation. 


parallel misalignment. Simple to in- | It is necessary to provide a certain air- 
stall and disconnect by merely re- drying period between the painting opera- 
moving one pin. tion and the beginning of the heating 
Maximum capacity is obtained by process. This can easily be obtained by 
distributing the load over all the rns SS See Tee we ae 


Each Acme coupling is |tank (or spray booth) and the oven; 
= ys standard | the necessary space depends on the con- 
An important plus is Acme’s use of eee ties beige _—— et ene aa aa ecsciia 
convex rollers which allow greater snap-on cover can be fur- sais ” eee 
angular and radial misalignment. This nished if required. bak se penhged nancimapbasd yond 
is accomplished with a minimum harden until the parts have cooled down 
amount of backlash. See your Acme oa eS oe 
gates : space limitations do not allow enough 
distributor. conveyor length for the cooling process, 
a fan can be used to speed up cooling. 


coupling teeth. 





FREE FLEXIBLE COUPLING CATALOG Control Equipment 


flew 


PS : Write Dept. 20-C for new Acme Flexible In most cases, with the exception of 
Cc ae: Golden, ‘heek wit the ioteis. large installations, thermostatic control is 

itis 9 P not necessary, as long as the layout of 

the conveyorized far-infrared oven is 
based on sound design. It is usually 
sufficient to make the oven flexible, by 
grouping the various infrared panels in 
a number of circuits, and to operate 
each by means of an individual switch, 
in addition to the main switch which 
controls the whole oven. By selecting 


i the various panel groups and switches 
according to various work sizes and 
gauges, considerable savings in electric 

for at power can be achieved. That is, by 


switching off the lower banks (for bak- 
ing of short pieces) or by switching off 
several sections, for baking light parts. * 


HOLYOKE 
MASSACHUSETTS 
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Design Engineering 
how 
(Continued from page 69) 





The Masland Duraleather Co. 
Massachusetts Gear & Tool Company, 
Div. of Geartronics Corporation 





Materials & Methods 

Maurey Manufacturing Corporation 

Mechanical Industries Production Company 902 

Mechanical Products, Inc. 

Meehanite Metal Corp. | 

Merkle Korff Gear Company . 1317, 1319, 1321 

Metallurgical Products Department, 
General Electric Company 

Metal Powder Association 

Micro Switch, A Division of 
Minneapolis-Honeywell Regulator Co. .. 

Minnesota Mining & Mfg. Co. 

Modern Design 

Molded Fiberglass Co. 

Morse Chain Co. 

J. Frank Motson Co. 

Multiple Extrusions Inc. 

James A. Murphy Ime. ......00sccccccces 

Mycalex Corporation of America 





National Carbon Company, Division of 

Union Carbide & Carbon Corp. 
1005, 1009, 1013, 1019, 1023 

National Lock Company 

National Seal Division, Federal-Mogul- 
Bower Bearings, Inc. 

National Starch Products Inc. 

National Vulcanized Fibre Company 

Nelson Stud Weiding Division, 
Gregory Industries, Inc. .......... 326, 328 

New Departure Division, } 
General Motors Corporation 

New Equipment Digest 

Newark Wire Cloth Company 

New Hermes Engraving Machine Corp. .. 

New York Belting & Packing Co. ...... 

Nice Ball Bearing Company 

North Shore Nameplate Inc. 

Nylok Corporation 


Ohio Gear Company 
Oilgear Company 
Orange Roller Bearing Inc. ............. 
O’Sullivan Rubber Corporation 
Owens-Corning Fibrerglas Corporation 
Ozalid, A Division of General Aniline 

& Film Corporation 


Paragon Revolute 

Parker Appliance Company 

The Penton Publishing Co. 

Perkins Machine & Gear Co. 

Pheoll Mfg. Co. 

Dee Me FESS sGi vik dec ncccwcacswwss 
The Polymer Corporation 

Potter & Brumfield, Inc. ............... 
Precision Metal Molding Magazine 
Pressco 

Product Engineering 

Process Gear Co., Ime. ........ccccceeee 
Pyle-National Company 


Manh 





Raybestos 
Reinhold Publishing Corp., 

Book Division 
Reliance Electric and Engineering 

Company 
Remington Rand, Division of Sperry 

Rand Corporaiton 308 | 
Republic Steel Corporation 1726, 1728 | 
Resistofiex Corporation 331 
RS cn Curcpmetadcrseebanees chewed 1825 
Revere Copper & Brass, Inc. ............ 1635 | 
Reynolds Metals Company .. 314, 409, 413, 415 | 
Wile We NG TIES Ss vied ivediccwcceawecae 
Rigidized Metals Corporation 


Continued overleaf 
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WW 
- SEALS 


for economy, quick installation and life- 
long performance in all types of service 


Synthetic Rubber Bellows » Small shafts to % in. 


? ? = 
Services: hot or cold water, oil, gasoline, a ’ 
and other liquids non-injurious to synthetic ru 2 


Pressures: up to 50 psi. 
Temperatures: _65°F. to +220°F. Special construc 


tion to +300°F. 


Construction Data: ; 
contact shaft, permitting © 
One size can be used for sever 


encloses spring and metal parts to pr 


with medium being sealed. 


Packaged unit. Retainer does not 
peration at a high rpm. 
al shaft sizes. Bellows 
event contact 


i 11-A 
Synthetic Rubber Bellows Interchangeable with Type pe 
B g a - 
Services: hot or cold water, oil, gasoline, wa sty 
other liquids non-injurious to synthetic ru 2 
Pressures: up to 75 psi. 
Temperatures: _65°F. to +220 
tion to +300°F. ; 
Construction Data: Similar to Type 11-A. Does no 


itti tion at high rpm. 

aft, permitting opera 
— ; ed for several shaft sizes. 
ts available in stainless 


F. Special construc- 


cont 
One size can be us 
Spring and metal par 
steel or bronze. 


TYPE 9-A 


Sealing Members Made of Teflon* » Engineered for the particular application 


all chemicals, solvents, oils, ¢ 





orrosives 
Services: 


and gases, hot or cold. 
Pressures: to 150 psi. Ba 
750 psi. 

—— 0° 
Temperatures: 12 ~— 
Construction Data: Packaged unit. eo me 
metallurgical specification best suite Pah 

i r 
application. Chemically-inert Tefion we ~ % 
losely fits inner sleeve of retainer an 
ses arbon sealing washer. 


lanced construction to 


F. to +500°F. 





| machine-mated to ¢ 


Contact “‘John Crane” for the particular seal best suited | 
to your application. Request bulletin giving full informa- 
tion on ‘“‘John Crane’s” complete line of mechanical seals. 


CRANE PACKING COMPANY, LTD. 
631 Parkdale Avenue North, Hamilton, Ontario. 


*DuPont trademark 


CRANE PACKING COMPANY 





(B) 
YEARS 


INDUSTRIAL PROGRESS 

















INZEWY WONDER COATINGS FOR 
INDUSTRY FROM EPON* RESINS | 


e guard against corrosion 
e stand up to rough treatment 
e resist heat and chemicals 


Surface coatings based on Epon 
resins withstand strong acids, lac- 
quer solvents, hot concentrated 
sodium hydroxide, and concentrated 
liquid detergents. This chemical re- 
sistance is combined with outstand- 
ing adhesion to almost every type of 
substrate. Flexibility permits you to 
coat sheet material before forming. 

Epon based finishes are scuff re- 
sistant. Take daily scrubbings and 
buffings on surfaces exposed to 
rough treatment. 

You can brush, roller coat, flow 
coat, dip or spray. These finishes are 
dry in as little as 15 minutes and may 
be baked at a variety of ranges. Some 
formulations can be air dried to give 
the properties of a baked finish. 

When ordering surface coatings, 

be sure to specify those based 
on Shell’s Epon resins. 


*Registered Trade Mark 








j 


Water tanks: 


Coatings based on 
Epon resins are partic- 
ularly suitable for 
tanks. Accidental dent- 
ing of the outside of a 
tank will not cause a 
break in the lining. 


Furniture: 

Perfect for both indoor 
and outdoor furniture. 
Coatings insure great 
durability. Superior 
hard surface stands up 
to continuous scuffing, 
wear and tear. 





Chemical Division 


Design Engineering 


Show 
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Riverside Alloy Metal Division, 


H. K. Porter Company, Inc. .......... 1246 


Rockford Clutch Division, 

Borg Warner Corp. 
Rockwood Pulley Manufacturing Co., Inc. 
Roehlen Engraving Works, Inc. ......... 
Roller Bearing Company of America .... 
Geo. D. Roper Corporation 
Rosan Inc. 
Rotherm Engineering Company, Inc. 
Rubber and Asbestos Corp. 
Russel Manufacturing Co. .............. 


Saginaw Steering Gear Division, 
General Motors Corporation 
Sandusky Foundry & Machine Co. ...... 

A. Schrader’s Son Division 
Scovill Manufacturing Company 
Security Locknut Corp. 
Edward Segal 
Shakeproof, Division of Illinois 
Tool Works 
Simmons Fastener Corporation 
Simplatrol Products Corp. .............. 
SKF Industries Inc. 
Skinner Electric Valve Division, 
The Skinner Chuck Co. 
The Snow-Nabstedt Gear Corporation .... 
Southco Division, 
South Chester Corporation 
South Florida Test Service 
Spiroid Gear Division, 
Illinois Tool Works 
Stacor Equip t Company 
Stahlin Brothers Fibre Works, Inc. 
Standard Pressed Steel Company .... 
Star Expansion Industries Corporation .. 
Stearns Magnetic Products, A Div. of 
The Indiana Steel Products Company . 





Stephens-Adamson Mfg. Co. ...... 1305, 
Stoffel Seals Corporation 
Stokes Molded Products Division, 
The Electric Storage Battery Co. ...... 
Stow Manufacturing Company 
Stratos, A Div. of Fairchild Engine and 
Aairplane Corp. 
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Stromberg-Carlson Company, A Div. of 
General Dynamics Corporation 
Superior Steel & Malleable Castings Co. . 
Superior Tube Company 
Sweet’s Catalog Service, Division of 
F. W. Dodge Corporation 
Sylvania Electric Products Inc. 


Thermoid Company 
Thomas Flexible Coupling Company .... 
Thomas Register of American 

Manufacturers 
Thompson-Bremer & Co. ............... 
Thomson Industries, Inc. 
George H. Tinnerman Corp. ............. 
Tinnerman Products, Inc. 
Torrington Co. 
Townsend Company 
Toyad Corporation 
Tru-Seal Division, Flick-Reedy Corp. .... 

U 

Union Carbide and Carbon 

Corporation .... 
United-Carr Fastener Corporation 
United Shoe Machinery Corporation .... 
United States Gypsum Company 
United States Plywood Corporation 
U.S. Electrical Motors Inc. 
U.S. Rubber Co., Mechanical Goods 
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United States Rubber Company, 
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SEND FOR 

FREE SAMPLES 

Just drop us 

a note, naming 

the degrees you desire 
and the dealer 

who supplies you. 


EAGLE PENCIL COMPANY OF CANADA LIMITED 
217 Bay Street, Toronto, Canada 


*“CHEMI-SEALED” (Super-Bonded) 


kly, clearly, accurately 
h *ELECTRONIC” GRAPHITE 


“Electronic” is Eagle’s trade name for a blend of crystal- 
line graphites of highest purity, reduced to particles 
of micronic fineness in our patented Attrition Mill. 
100% “Electronic” graphite in every Turquoise lead 
gives you super-service in four important ways: 


Super-Smoothness! Turquoise leads are smoother, 
faster. No harsh impurities slow your line or scratch 
the paper. 


Super-Strength! Turquoise points don’t crumble. The 
microscopic graphite particles combine with the clay 
binder to form the strongest, longest-wearing lead 
structure ever made, 


Super-Blackness! Because millions more of super-fine 
graphite particles are compacted in every inch of its 
lead, Turquoise deposits denser, blacker, more even 
lines that reproduce to perfection. < 


Super-Grading! 17 individual, exactly controlled for- 
mulas of “Electronic” graphite and clay make 17 evenly 
spaced degrees that are uniform from end to end, from 
lead to lead, from year to year. 


=e “TURQUOISE with s00: “tectronic” Graphite 


DRAWING PENCILS AND LEADS 
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Telephone set parts ® 


Phenolic resin terminal strips 


Seen at 
the SPI show 
in Ottawa 


Glass tray: polystyrene 


° 
7 
Q 


This printed wiring was made 
from an epoxy-glass laminate 


Buttons for the Arctic 
from urea-formaldehyde 


Phenol formaldehyde washing machine Mower wheels from nylon 
part zytel 


DESIGN ENGINEERING MAY 1957 





se 


Society Column : 
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International Union of Geodesy and 
Geophysics 

More than 1,500 experts in the earth 
sciences will gather at Toronto on Sep- 
tember 3-14 in connection with the XIth 
general assembly. Their main topic will 
be the International Geophysical Year 
(IGY) which starts in July. There will be 
delegates from 50 countries. 


American Institute of Electrical Engi- 
neers: 

The theme of the Northeastern district 
meeting (to be held May 1 to 3 in 
Pittsfield, Mass.) is: Engineering equals 
Industrial Revolution (E = IR). There 
will be sessions devoted to computers and 
data processing, plus industrial electron- 
ics and controls. 


Society for Nondestructive Testing: 
The second international conference on 
nondestructive testing (in conjunction 
with the seventeenth annual convention 
of SNT) will be held in Chicago, No- 
vember 3 to 8. Theme of the confer- 
ence: Nondestructive Testing Looks 
Ahead. 

The conference is being held in co- 
operation with the second World Metal- 
lurgical Congress (sponsored by the ASM 
at its annual convention) and in con- 
junction with the National Metals Expos- 
ition. The latest materials, equipment 
and processes used in metal fabrication 
will be on display. 


The American Material Handling 
Society: 
Head of the committee responsible for 
the conference on material handling 
methods to be held in Montreal, Sep- 
tember 30 to October 4 will be M. H. 
Engeland, Sherwin-Williams Co. of Can- 
ada, Ltd. Working with him will be a 
committee composed of fellow members 
of the Montreal Chapter of the AMHS, 
the sponsors of the Show and Conference. 
Since the 1954 Show, there has been a 
tremendous development in material 
handling equipment and methods. This 
year’s Show will give Canadian execu- 
tives and material handling men an 
opportunity of keeping pace with the 
rapid developments. 


American Society for Metals: 

On Friday May 3 there will be the annual 
“Stump the Experts” night. Presiding 
over the supreme court of metallurgy in 
his own inimitable way will be R. C. 
Stewart. 


Chemical Institute of Canada: 

The last meeting of the present season 
will take the form of a Smoker to be 
held May 7 at the War Amps Building. 
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Wipes out dirt 
for life! 


WEAR-SAVERS THAT WON'T STEAL POWER 


Hydraulic cylinder makers use Chicago Rawhide’s Type G wiper 
seals for many reasons. Here’s one: the special Sirvis leather wiper 
element holds its own lubricant—operates at low friction. This 
means negligible power loss. Another advantage: the Sirvis leather 
element will not trap grit and carry it—will not score the shaft. 
Years of dependable performance have demonstrated the ability 
of C/R Type G Oil Seals to exclude dirt, dust and moisture. They 
may be the answer to your problem, too, Write for your copy of 
“C/R Perfect Oil Seals.” 


PERFECT 


CHICAGO RAWHIDE MFG. CO. OF CANADA LIMITED 


508 Wellington Street North 
HAMILTON ONTARIO 
A Division of SUPER OIL SEAL MFG. CO. LTD. 


Other €/R Products 
StrvENE: (Synthetic Rubber) diaphragms, boots, gaskets and similar 








parts for critical operating conditions e Rawhide hammers and mallets 























Compressor Model 4565-P3 to 20 p.s.i. 


EW 


& UY 


Big N 
the 


COMPRESSOR 


Delivers to 45 c.f.m., 
to 20 p.s.i.g. contin- 
uously with 5 h.p. 
motor at 1750 r.p.m. 
At lower pressures, 
3 h.p. may be used. 
Includes automatic 
lubricator, felt type 
intake filter. 


S 


VACUUM PUMP 


Delivers to 45 c.f.m., 
vacuum to 25 in. hg. 
with 3 h.p., 1750 
r.p.m. For 35 c.f.m. 
at 1350 r.p.m., 2 to 3 
h.p. is adequate. Has 
heavy-duty lubricator 
and exhaust muffler. 


« 


WRITE TODAY 
for Bulletin 
557-VP with 

performance data. 


_GAST 


Vacuum Pump Model 4565-V6 to 25” hg. 


ee 


ge 4 * 


GAST*": AIR PUMPS — 


y. 


Here’s new, bigger-volume air pump utility—for origi- 
nal equipment or plant use! Built for continuous, 
heavy-duty service as either a Compressor or Vacuum 
Pump, the Model 4565 eliminates water-cooling head- 
aches. It’s air-cooled by a 10” diameter pitch fan en- 
closed by cowl-guard which directs cooling air and in- 
sures safety by covering fan mounted on shaft extension. 


Long-lived, efficient 5-vane rotary design delivers a 
positive displacement of pulseless air. No air tank 
is needed on compressor. 


Pump is easy to mount. Drive with double v-belts 
eliminates precision alignment problems, and fan on 
pulley adds extra cooling capacity. Heavy ball bear- 
ings, with double row on drive end. Pump weight 
approximately 92 Ibs. 


Investigate Gast Model 4565—it may solve a problem 
for you! Gast Manufacturing Corp., P.O. Box 117 
Benton Harbor, Michigan. 


root 


SUGGESTED APPLICATIONS 


As volume source of low pressure air or vacuum, in- 
dependent of plant air lines. COMPRESSOR: For air 
atomizing No. 5 or 6 fuel oil on burners for packaged 
boilers to 500 h.p., etc. VACUUM PUMP: Does the 
work of two smaller pumps for paper or sheet feeding 
to printing presses, packaging, labeling or bottle-filling 
machinery. Suitable for pipe-line milking machines, and 
for vacuum-forming large plastic sheets. Recommended 
for dry vacuum only. 


Original Equipment Manufacturers for Over 25 Years 


AIR MOTORS 
TO 4 HP. 


COMPRESSORS 
TO 30 P.S.I. 


VACUUM PUMPS 


‘ROTARY Jum 


SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 


Book Department 


Machine Design by Joseph Edward 
Shigley (McGraw-Hill). The author has 
attempted to present an unusually scien- 
tific treatment of the subject and also to 
broaden the scope of machine design (as 
usually presented) by developing the re- 
lations between the design specification 
and the method of analysis (or synthesis) 
used in the solution. Particular attention 
is given throughout to development of 
latent creative ability in the reader. This 
is accomplished by emphasizing synthesis; 
by requiring the reader to make decisions 
and assumptions and to choose the meth- 
od of analysis in solving the problems; 
and by emphasizing the deficiencies in 
present methods of design and analysis. 
| Tool Design by Cyril Donaldson and 
George H. LeCain (McGraw-Hill). Gen- 
eral methods of tool design, that will 
enable the student to develop ideas into 
| practical specifications for modern manu- 
facturing methods, form the basis of this 
| work. An attempt is made to broaden 
the basis of study as much as possible 
and for this reason topics that may be 
dealt with elsewhere (such as springs, 
welding and tolerances) are included in 
so far as they apply to tool design. 


Modern Physics. A textbook for engi- 
neers, by Robert L. Sproull (Wiley). The 
impact of the modern physics of elec- 
trons, atoms and nuclei on the engineer- 
ing sciences is forcefully demonstrated 
in such dramatic devices as the transistor 
and the power reactor. This 
book brings to the engineer a fund of 
knowledge necessary to the full under- 
|standing of many modern engineering 
processes and devices. 


nuclear 


| Mechanisms and Dynamics of Machinery 
|by Hamilton H. Mabie and Fred W. 
| Ocvirk (Wiley). This fresh treatment fea- 
|tures a streamlined coverage of element- 
jary subject matter. As a result, more 
|space is available for the discussion of 
|topics such as: analytical cam design, 
| non-standard gearing, computing mechan- 
lisms and dynamic analysis of rotating 
|and reciprocating machinery. Many ex- 
|amples are included and there is a gen- 
|erous selection of problems. 


Theory of Flow and Fracture of Solids 
(Vol. 1) by A. L. Nadai (McGraw-Hill). 
This is the first of a two volume revision 
of Dr. Nadai’s pioneering work, Plastic- 
ity. The previous edition contained a 
treatment of the plastic deformation of 
|solids only but in this book the author 
| has broadened the scope by surveying the 
general conditions causing fracture in 
materials. Also discussed are the results 
from a number of valuable experimental 
investigations of the yielding and fracture 
of ductile metals under combined stress. 
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Crane Limited, General Office, 1170 Beaver Hall Square, 
Nation-wide Service through Branches, 
Wholesalers and Plumbing and Heating Contractors 


VALVES e FITTINGS ¢ PIPING « PLUMBING e HEATING 
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Testing 


This rig will 


test undercarriage 


performance 





At left is the guillotine type rig for the smaller units. 
At right the parallelogram type for larger components. 


Getting vital information on undercarraiges takes time and patience 


Richard T. Sewell powry ecquipMenT oF CANADA 


The object of a drop test is primarily to find the dynamic 
performance characteristics of an undercarriage shock 
absorber-tire combination. Additional data may be 
gained during testing for analyzing the loads in the land- 
ing gear structure during landing. 


There are two types of drop testing machine in com- 
mon use: the vertical slide (or guillotine machine) and 
the horizontal parallel arm (or beam machine.) Most 
machines are of the first type because it is probably 
easier to construct, and is certainly more flexible in 
operation. The beam machine has the great advantage 
that the actual dropping area is completely unencum- 
bered, and it is possibly less susceptible to vibration. 

The vertical component of the airplane forward 
velocity (expressed as impact velocity on a drop test) 
is usually between 9 to 12 fps for most civil and military 
machines. For deck-landing naval airplanes, the impact 
velocity is increased up to 16 fps, while for V.T.O. 
airplanes (and helicopters) it may be as high as 25 fps 
to cater for an emergency engine-off autorotative de- 
scent. 


The landing gear is fixed to the dropping head in the 
required attitude by means of suitable attachments. 
Space-geometry limitations usually preclude the use of 
actual airplane radius rods and drag/side stays, but 
these members may be replaced by suitable dummies. 
The dropping head is then loaded to bring the total 
weight up to the calculated static load on the gear (or 
a percentage of this in the case of non-airborne drop 
tests) and the head released from a height calculated to 
give the required impact velocity. 

Nearly all drop tests are “non-airborne.” That is, 
the falling weight is not supported at the moment of 
impact, and additional energy has to be absorbed by the 
shock absorber after impact. This is in direct contrast 
to the actual landing process, where the airplane is con- 
sidered to be totally airborne (or at least 60% airborne) 
and there is little or no additional energy input after 
impact. In order to make the airborne energy absorp- 


tion equal to the non-airborne energy absorption ob- 
tained on drop test, the falling weight in the latter case 
must be reduced to a value less than the calculated as- 
sociated mass. The drop weight for a correct energy 
balance can be calculated from the predicted shock ab- 
sorber and tire closures. 


Drag forces on a landing gear are imposed as a 
result of spinning-up the wheels, and side forces as a 
result of landing in a cross-wind. Both forces may be 
considered separately or compounded. These effects 
may be reproduced on test by dropping the gear on 
to a wedge (simple or compound), the tangent of the 
slope angle being equal to the required coefficient of 
friction between the tire and the ground. 


It is becoming increasingly common to obtain drag 
effects on test by spinning the wheels up to the desired 
rotational speed immediately before impact. Since on 
test the drag forces are the result of stopping the wheels 
from spinning (as opposed to starting the wheels spin- 
ning during a landing), the wheels must be spun-up in 
the reverse direction. 

The quantities most commonly measured during a 
drop test are: vertical mass travel, shock absorber clo- 
sure (or vertical axle travel), tire closure and retarda- 
tion. All these quantities are measured electrically, the 
first three by slide-wire potentiometers and the last by 
an accelerometer. The signals are amplified and fed 
into a multi-channel oscilloscope and the traces photo- 
graphed by a continuous moving-film camera. The 
record can then be analyzed at leisure. 


These four quantities are sufficient for an analysis of 
preliminary results during tests on a flat surface only 
(that is, vertical reaction only). During later tests it 
will, of course, be necessary to take recordings of drag 
and side loads, wheel speed during spinning and other 
transient phenomena. Strain gauges may also be fixed 
to the gear to determine the loads in the various mem- 
bers. 


A drop test program on a landing gear may take 
many months to complete. It is only on rare occasions 
that the predicted damping orifices can be used without 
some alteration (the author knows of only one case). * 
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United States Steel Corporation 


1527, 1531, 1533 | 


The United States Stoneware Co. 
U.S. Dept. of Commerce 
Valcor Engineering Corporation 
Veeder-Root, Inc. 


Waldes Kohinoor, Inc. 
Wagner Electric Corporation ........ 522, 524 
Warner Electric Brake & Clutch Co. 
The Weatherhead Company, 
Fort Wayne Division 
Weckesser Co. 
Westline Products Division of 
Western Lithograph Company 
S. K. Wellman Co. 
Westinghouse Electric Corporation 
Westplex Corporation 
The S. S. White Dental Mfg. Co., 
Industrial Division 
Whitney Chain Company 
The Edwin L.-Wiegand Co. 
Wittek Manufacturing Co. 
Y 
The Yale & Towne Manufacturing Co., 
Powdered Metal Products Division .... 


Zenith Electric Co. 





No time 
like the present 


LOTS OF YOU ENGINEERS have the 
nucleus of an article tucked away 
in a drawer somewhere, either in 
the form of rough notes or as a 
rough typescript. 

The reason, of course, that you 
haven’t done anything about it is 
because you probably feel that 
nobody will be interested in pub- 
lishing it—so why do all the work 
necessary to get it in shape for 
nothing? 

There is somebody interested in 
your technical article: DESIGN EN- 
GINEERING is always on the look- 
out for suitable contributions. Not 
that we are short of material, mind 
you. But it does seem a pity that 
good stuff should not see the light 
of day. 


Why not act at once and tidy up 
that article, get it typed and submit 
it tO DESIGN ENGINEERING? If we 
like it enough to publish it, you 
will be paid. Not a fortune, per- 
haps, but enough to make it worth 
your while. 

And think of the personal satis- 
faction of seeing yourself in print. 


YOU GET 


ight, poral, Peay 


WITH THESE 


= Vi - y 
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Changing your 
address? 


If you change your address be 
sure to notify our subscription 
department quoting both your 
old and new addresses. 











PRECISION SWITCHES 


NEW MODEL CM Snap Action < 


The big features of this new, small Acro 
precision switch are long life 

and light operating pressure—lighter 
than any other switch of its type. 
Having snap action parts of beryllium 
copper and contacts of fine silver, 

the CM offers extremely good 
repeatability and will deliver millions 
of actuations without failure. It 

can be ganged for multi-pole 
applications, will operate in a 
temperature range of 160°F., and is 
designed for use where positive control 
is required and slow actuation inherent. 


NEW MODEL CS Non-Snap Action 


Cheeridaan of the Acro CS switch is 
through rotary motion (either clockwise 
or counter-clockwise), with a 

spring bias provided for quick return. 
Available in normally open and 
normally closed models, this new switch 
also operates by very light pressure 

and will give extra long mechanical 

and electrical life. It’s designed for 

use where rapid actuation is inherent 
and contacts are protected against 
vibration or shock in the 

“at rest’’ position. 


Both the Acro CM and CS Switches are furnished with / dates of 
integral actuators to suit individual applications! 


- Plt Fubtow 


CONTROLS (CANADA) LIMITED 
mR. CONTROLS 


580 EVANS AVENUE, TORONTO 14, ONTARIO 


Literature and engineering 
data furnished 
without obligation! 
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The main components of the Autotronic-Eye and their positioning in the car. 


Special-assistant to the night drivers 


It makes decisions (high or low beam?) for the man behind the wheel 


By P. E. Biggar 


If you have done much cross-country driving at night, 
you know what a nuisance the constant switching of the 
headlamp beams has become. How far away is the ap- 
proaching car? When should you lower the beams? 
Then remember to raise them again. The mind is 
constantly at work making decisions. Night driving, 
especially in bad weather, becomes a constant strain. 
No wonder many drivers stay continually on the lower 
beam, a dangerous habit. 

Four years ago the engineers of the Guide Lamp 
Division of General Motors came up with a solution. 
This is the Autronic-Eye, an electric device which has 
its light-sensing unit mounted on the car just inside the 
windshield. This unit receives light from the headlamps 
of approaching cars and, at the correct moment, auto- 
matically switches its own headlamps from upper to 
lower beam (or back again) according to the amount 
of light it receives. 

The device is interesting, because it takes into con- 
sideration many factors and must come up with deci- 
sions that are acceptable both to its own driver and 
also to the driver of the other car. This is not an easy 
task. Here are some of the specifications that had to 
be met: 

The device must react to a very small amount of 
light (this is because the light is received when the on- 
coming headlamps are still some distance away), must 
switch its own headlamps promptly to the high beam 
when the other car has passed. To do this, a stable 
multiplier phototube (a million times more sensitive 
than existing tubes) was perfected. 

The device must hold its own lower beams when 
the approaching driver lowers his beams. To do this, 
the Autronic-Eye, when switching to the lower beam 
circuit, automatically increases its own sensitivity so as 


90 


to hold this circuit with only one-tenth as much light 
as that required to make the shift. 

It must work correctly on winding roads, yet must 
not be misled or confused by roadside signs and so on. 
This is accomplished by masking, so as to limit the 
horizontal angle through which incoming light may 
reach the phototube. This angle is, of course, a com- 
promise between conflicting requirements. 

It must not be upset by glare from a wet road or 
reflection from fresh snow, or any reasonable fore-and- 
aft tilt of the car caused by load changes. This is ac- 
complished by masking, to limit the vertical angle 
through which the incoming light may reach the tube. 


Human assist 


It must not be upset by fog or rain, or by dirt or 
ice on the windshield. It must hold the lower beam 
while warming up. It must not be damaged by daylight 
or thrown out of adjustment by normal voltage varia- 
tions, by heat, cold, dust, vibration or moisture. 

While the device does all these things automatically, 
it does require a little added direction in some cir- 
cumstances. 

For example, for city driving (or when following 
another car) the low beam may be held by the driver 
by pressing a foot switch. Another setting of the same 
overrule switch gives the upper beam for signalling or 
for driving in the dusk, when there is still too much 
light for the device to operate automatically. 

So much for the rather formidable list of what the 
Autronic-Eye has to do; it remains briefly to describe 
the circuits by means of which all this is accomplished. 
Electrical energy for the circuits is, of course, obtained 
from the car’s electrical system. This may be either at 
6 or 12 volts and the circuit is connected through the 
headlamp switch. 

The current for the Autronic-Eye circuit goes first 


Continued on page 93) 
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help yourself... 
it’s free 


Instead of writing to a dozen different 
manufacturers to get information and literature 
about products mentioned in DESIGN ENGINEERING 

just circle the numbers on the other 
side of the card below . . . complete and mail... 


We contact the manufacturers for you and pay all 


postage. Goon... help yourself r 





BUSINESS REPLY POST CARD 
No postage necessary if mailed in Canada 











scpostage will be paidty Design Engineering 
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Toronto, Ontario 


READER SERVICE DEPARTMENT 
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Autronic-Eye 
(Continued from page 90) 





to a vibrator, then to a transformer. The 
transformer has two secondary windings, 
one for an output at about 1,000 volts 
ac, the other for about 150 volts ac. 
The first is fed to a voltage control and 
through various resistors to a multiple 
phototube. The 150 volt circuit supplies 
power for operating an amplifier tube 
and also a sensitive relay. When little 
or no light is reaching the phototube 
“eye,” the amplifier tube puts out enough 
current to close the relay. When suffi- 
cient light is reaching the phototube, a 
negative bias in the amplifier control 
grid works to reduce the current to the 
relay, causing it to open. This opening 
leaves a much larger resistance in the 
phototube circuit and causes the photo- 
tube to become about ten times as sensi- 
tive in the lower beam position as it 
was in the upper beam position. 


With the foot-operated switch in the 
normal (automatic) position, current 
through the sensitive relay operates to 
open or close a 12 volt power relay, 
which in turn switches the headlamps to 
either the upper or lower beams. With 
the foot-operated switch in either of the 
two over-rule positions, current is fed 
directly to either the sensitive relay or 
the power relay, as required, to over- 
ride the automatic control. 


Referring now to the design of the 
phototube unit housing, a condensing 
lens (aimed directly forward) focuses 
incoming light through an amber filter 
and the rectangular opening in a mask 
onto the phototube. The purpose of the 
amber filter is to block off light toward 
the violet end of the spectrum and thus 
reduce the input of skylight and moon- 
light much more than that of incandes- 
cent light. The purpose of the mask (as 
already stated) is to define the vertical 
and horizontal angles through which in- 
coming light is permitted to reach the 
phototube and thus prevent unwanted 
effects from reflected or roadside lights. 


Since it is quite possible for the driver 
to leave his headlamps turned on in 
broad daylight (as, for example, when 
coming out of a tunnel), protective re- 
sistors are built into each diode circuit 
of the phototube. Also, since car battery 
voltages vary as much as 30%, a voltage 
regulator is necessary. This limits the 
variation in the headlamp dimming dis- 
tance to a total range of less than 10% 
The Autronic-Eye is designed to work 
on a maximum current consumption of 
only 1.4 amps, adding little to the load 
on the overworked car generator. 


Here is an ingenious device to relieve 
the driver of a burdensome and tiring 
job and to make night driving safe. * 
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Potter & Beundield engineering 


is in this picture 


Which P&B relay would you specify 
to keep conversation going over a 


MOBILE y ‘WAY RADIO? 


: = MB Series 


& 
p MC Series 





When one of America’s leading manufacturers of 
electrical and electronic equipment began the 
design of a lightweight 2-way car radio, they were 
faced with several specific requirements in selec- 
tion of relays. They had to be compact, light in 
weight and engineered to withstand the shock 
and vibration of off-the-road service. P&B engi- 
neering solved the problem with a modification 
of the TS series multiple switching relay. 

In this application the TS relay has a dual per- 
sonality. It connects the power supply unit to 
both the transmitter and the receiver. Power 
supply is controlled through the relay to either 
unit by the operator. 

This is just another example of how P&B engi- 
neering is daily adapting standard types of relays 
or designing completely new types to meet spe- 
cific requirements of new products. P&B’s unique 
25 years of engineering experience in relay ap- 
plications is a source of quick, correct answers to 
your relay problems. Write today for new com- 
pact catalog. 


P&B Representatives in Canada: Aeromotive Engineering Products, Montreal 





A.T.R. Armstrong, Ltd., Toronto - Charles L. Thompson, Ltd., North Vancouver 


ENGINEERING DATA 


SERIES: TS. Miniature off-set springs tele- 
phone type. 

CONTACTS: 5/64” dia. palladium (rated 
3 amps.) %”* dia. pure silver (rated 5 amps.). 

CONTACT ARRANGEMENTS: Up to 
20 springs, maximum 10 in each stack, using 
any form combinations within max. limits. 

VOLTAGE RANGE: DC: up to 220 V. 
AC: up to 230 V. (4 poles). 

COIL RESISTANCE: 30,000 ohms. Shaded 
coil available for 60 cycle operation up to 
230 V. using 4.7 VA nominal. 

POWER REQUIRED: 100 mw. per mov- 
able arm. 

TEMPERATURE RANGE: Stack insula- 
tion of XXX phenolic spacers: —55° C. to 
+85° C. Glass malamine spacers: —55° C.to 
+125° C. 


TERMINALS: Pierced solder lug holes for 
2 No. 16 hook-up wires. Also available: Push- 
on taper tab connectors. 

ENCLOSURES: Dust cover or hermeti- 
cally sealed enclosures: Round: With octal 
plug (Max. of 8 springs) Rectangular: With 
octal plug; 4 to 14 pierced solder lugs; header 
to fit 14-pin miniature relay socket; Multiple 
solder header 18 springs Max. 

DIMENSIONS: (4 Form C) 1-19/32" L. x 
1-1/16" W.x1%’ Fi (open) (4 Form C) 1%” 
L. x 1-13/32" W. x 2-3/16" lermetical- 
ly sealed) (6 Form C) 1- -29/32" L.x1-5/16” 
W. x 2-9/16" H. (Hermetically sealed). 

The standard TS structure with a life of 100 

million operations will soon be available. 





Potter &- Buurdield, ine, "o" mown 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manvfacturing Divisions also in Franklin, Ky. and Laconia, N. H. 


See our catalog in Sweet’s Product Design File. 











MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 


to 1 in others. ‘ 


DIV. of 
4 Godwin Ave., Paterson, N. J. 


ARmory 4-8989 


ELECTRO DEVICES, Inc. 


\ 


Letters 


& 
Readers’ viewpoints .. . 


Back issue wanted 


You wrote to our Montreal office at 1261 
Shearer Street, Montreal, and advised 
that Mr. D. G. MacKenzie, Consulting 
Engineer, Fernwood Farms, Ganges, B.C., 
was interested in a field telephone set 
which was described in your February 
1956 issue of Design Engineering, page 
55. 

Unfortunately our copy of this issue 
has been misplaced. So that we may in- 
telligently quote our customer may we 
have a copy of the February 1956 issue. 
from J. Martin, Telephone 
Sales, Northern Electric Company Ltd., 
Vancouver 3, B.C. 

(A copy of the February issue of Design 
Engineering was forwarded to Northern 
Electric Co. Ltd.—Ed.) 


Manager, 


Erector set 

I have come an article in the 
February issue of Design Engineering 
regarding Servoboard Kits. This 
listed under your Ref. No. 213. 

I would appreciate it if you would pro- 

vide me with further literature on this 
subject. 
from A. Fox, 2118 St. Catherine St. W., 
Montreal 25. 
(We didn’t have any literature on hand 
but gave him the name of Servo Cor- 
poration of America, New Hyde Park, 
New York.—Ed.) 


across 


was 


Back issue wanted 


I would appreciate it very much if you 
would kindly send me a tear sheet of the 
article “How Fast Can You Wrap a 
Stator Core,” which appeared in your 
magazine, Design Engineering, June, 
1956, page 63. 

from O. R. Palomo, Product Engineer, 
International General Electric Co., 150 
East 42nd St., New York 17. 

(A copy of the June 1956 issue of Design 
Engineering was forwarded with our 
compliments—Ed.) 


Wall chart 


Kindly send one wall chart by Henning 
Bros.-Smith, article number 232 on page 
66 of Design Engineering for March, 
1957, for inclusion in our Engineering 
files. 

from J. E. Fielder, Standards Sub-Unit, 
Electronic Equipment & Tube Dept., 
Canadian General Electric Co. Ltd., 830 
Lansdowne Ave., Toronto, Ont. 

(We wrote to explain that the charts are 
obtainable from Henning Bros.-Smith at 
91-127 Scott Ave., Brooklyn 37, N.Y.) 


Modular design 
Please forward, marked for the writer’s 
attention, New Products Literature Bul- 
letin No. 207. 

Your early response to this request 
will be greatly appreciated. 
from C. 8. Warwick, 900 Commonwealth 
Ave., Boston 15, Mass. 
(Unfortunately, Mr. Warwick didn’t state 
which month. When we wrote to point 
this out, it transpired that he was refer- 
ring to January 1957, page 41 and the 
modular enclosure system made by 
Elgin Metalformers Corp., 630 Congdon 
Ave., Elgin, Ill—Ed.) 


Heat absorbent surfaces 

In the January 1957 issue, page 52, an 
abstract of an article by A. D. Smith 
(Westinghouse) on heat absorbent sur- 
faces is published. 

Could you advise where a copy of the 
complete article is obtainable or where 
we could reach A. S. Smith? 
from W. R. Moggride, Chief Inspector, 
Plant 5, Ford Motor Company of Can- 
ada Limited, Windsor, Ontario. 

(Our information was obtained from the 
Dow Corning Corporation, Midland, 
Mich., and this we told our enquirer.) 


Reprints wanted 

At your earliest convenience, kindly for- 
ward the undersigned two reprints of: 
“Those Versatile Devices—Thermistors,” 
by Robert S. Goodyear, as published in 
Volume 3, No. 2, February, 1957 issue 
of Design Engineering. 

from, Archie W. Judson, Jr., Instrumen- 
tation Supt., Minnesota and Ontario 
Paper Company, Falls, 
Minnesota, U.S.A. 

(Two copies were duly sent—Ed.) 


International 


Explosive rivets 

In the June 1956 issue of Design Engi- 
neering, on page 52, there was an article 
on the use of Explosive Rivets. Would 
you please advise where I could write 
for more details and prices on this type 
of rivet. 

from, G. Hall, Plant Engineer, The Wal- 
lace Barnes Co. Ltd., 274 Sherman Ave. 
North, Hamilton, Ont. 

(We contacted Du Pont (Canada) Ltd. 
and asked them to send full details to 
Mr. Hall—Ed.) 


Metal bonding 

We plan to digest an article which you 
are featuring in Design Engineering, in 
a future issue of our magazine. The 
article has to do with metal bonding and 
was recently obtained by you from Avro 
Aircraft, Ltd. Could you give us the 
title please, the name of the author (if 
any), the volume, date of issue and page 
numbers? 

from, D. F. Ritchie, Assistant Editor, 
Metal Progress, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 

(This information we supplied—Ed.) 
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IcEROY CYLINDERS 


When you look at the finer points of con- 
struction that are so apparent in VICEROY 
cylinders, you will be convinced that for 
rugged, dependable service you should always 
choose VICEROY. 


END CAPS: Solid or Welded Steel depending on diam- 
eter of bore. 

CYLINDERS: BARREL DRAWN SEAMLESS BRASS TUBING. 
(Drawn Seamless steel tubing can be supplied if 
required and specified.) 

PISTONS DURAL: For corrosion resistance and lightness. 
PISTON RODS: Stainless Steel for added strength and 
corrosion resistance. 

PISTON PACKINGS: Best Chrome Tanned Leather (or 
other materials most suitable for service specified) . 
PACKING GLANDS: Chevron Type of grade suitable 
for service specified. 

SPECIALS: Variations from standard cylinders can be 
supplied as specials and will be quoted on application. 


CATALOGUE ON REQUEST 


aaa 
Engineering IC ia [2 @) West Toronto 
Division Canada 


MANUFACTURING COMPANY LIMITED 











Centricast 


FUNCTIONAL METALS IN MACHINE DESIGN 


In many machines there are parts 
which are tubular castings. There are 
other parts which can be machined 
from CENTRICAST tubes. Wherever 
these elements of your design call for 
the use of dense, tough metals — 


steel, alloy irons or bronze — con- 


sider centrifugal castings When your design is in the blue print stage, consult 
9 : Kennedy engineers about incorporating CENTRICAST 
parts in your machine. 


WILLIAM LIMITED 


A DIVISION OF MILLSPAUGH LIMITED, SHEFFIELD, ENGLAND 
OWEN SOUND, ONTARIO 
Montreal: 1224 St. Catherine St. W. Haileybury: John H. Brumell 
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New products 


continued 


Support stands 

The line of chemical and physical sup- 
port stands made by Central Scientific 
Company have been restyled to improve 
their appearance and efficiency for lab- 
oratory use. 

The cast iron base (finished in attrac- 
tive blue hammertone) gives weight where 
it is needed for greater stability. The 
stands come in the rectangular type (for 
chemistry) and the Harrington V-shape 
(for general physics). The rectangular 
bases have reinforced bottoms to pre- 
vent warping and both types are ground 
flat to eliminate wobble. (207) 


Sound trap 

A product is announced, designed and 
built in Canada for the specific purpose 
of solving the noise problems encountered 
in schools where halls 
and corridors are used for carrying re- 
turn air. This type of 
cheapest and one of the most satisfactory 
that can be used, but it has always suffer- 
ed because hall noise passes through the 
return grilles and interferes with the ac- 
tivities of classroom or auditorium. 


and auditoria, 


system is the 


Model 100-48 Winnett Boyd Ltd. 
sound trap is thin enough to fit into a 
20 in. wall and pass a flow of 1000 cfm 
at less than 0.04 in. of water. With the 
sound traps installed, return air grilles 
open directly into the hallways. 
The trap is very effective in all the voice 
frequencies, producing an attenuation in 
excess of 20 decibels at 2000 cycles. It 
is 12 in. high, 29 in. in the direction of 
air flow, and of a width to suit particular 
(208) 


can 


needs. 


Rotary accelerator 
A small 
rotary 


and compact precision-built 
accelerator, for calibrating and 
testing small assemblies by subjecting 
them to known values of acceleration, 
and for calibrating accelerometers, has 
recently been developed by Schaevitz 
Machine Works. This unit (Model C-1-A) 
is ideal when space is at a premium. It 
is capable of subjecting objects (weigh- 
ing a maximum of 3 lb. each) to accel- 
erations up to 250 g. (209) 


Clutch plate 


A replacement clutch plate, that 
resilient neoprene blocks and not conven- 
tional metal announced by 
dus‘ Pont. neoprene 


smoothly and 


uses 


springs, is 
The 
absorb 


involved. 


elements 
transmit the tor- 
Despite count- 


less flexings and exposure to heat and 


sional forces 


Specily 
TRATOERLER 


HOSE and FITTINGS 





i 
bias 
— as 
SF 212 Double Wire Braid Hose 
with SF 320 Reusable Swivel 
Fitting for use to 5,000 psi. 


SF 211 Single Wire Braid Hose 
with SF 319 Reusable Swivel 
Fitting for use to 2,000 psi. 


SF 124 Teflon Hose, SF 524 
Swaged Fitting. Stays flexible 
from —65° to +450° F. 





Call your industrial supply store or write for complete catalog. 


When you specify Stratoflex, you 
get more than the vibration and 
stress resistance inherent in flexible 
hose. You get hose and fittings de- 
signed to meet your specific re- 
quirements. Stratoflex hose and 
fittings are available in a wide 
range of sizes and types including 
Teflon* for extremely high or low 
temperatures; special lightweight 
types for aircraft; double wire 
braid hose for high pressures. 
Stratoflex leaf-proof, reusable fit- 
tings make possible quick, easy 
replacement or modification. 











91 KIPLING AVENUE SOUTH ¢ P. O. BOX 49 © TORONTO 18 


No chatter — no loose torsion springs. 


oil, they retain their elasticity and out- 
last the clutch facings. These plates are 
available for most cars and trucks. (210) 


Portable hand lamp 


For safe yet practical lighting in flam- 
mable atmospheres (such as in the in- 
teriors of fuel tanks during cleaning or 
painting operations), Crouse-Hinds Com- 
pany of Canada has just introduced an 


|Lamp body has heat-dissipating fins. 


| explosion-proof portable hand lamp (type 


EVH70). It weighs less than 11 Ib. and 
uses 150 watt PAR-38 reflector type spot 


| and flood lamps, to produce a concentrat- 
led light 


pattern, The fixture is UL- 
approved for Class 1, Group C locations 


| (atmospheres laden with flammable mix- 


tures of ethyl-ether vapors, ethylene or 
cyclo-propane) or group D locations (at- 
mospheres containing hazardous quan- 


| tites of gasoline, hexane, naphtha, ben- 


zine, butane, propane and alcohol. (211) 
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DOES IT! 


World's most versatile, 
economical and rigid 
slotted angle. 


for * shelving * conveyors * 
benches «° plzint structures °« 
partitioning * sheds « 
trolleys * and 101 other 
temporary or permanent 
structures 


REXDALE BLVD., REXDALE, ONTARIO 
Cable: Tecalemit, Toronto. Phone: CH 4-1126 








“The consulting engineer is 





a ‘planning partner’ to the 


manufacturing industry.” 


“Creative planning and thinking require a constant alert- 
ness to new components, materials, techniques equipment 
and finishes as they appear. Design Engineering is a re- 
liable source of information for us, who carry this in- 
creasing engineering responsibility.” 


J. R. NAISMITH 
Miller-Naismith Consulting Engineers 


New helpful data on In Canada the foremost publication edited for 


NYLAFLOW’ Pressure Tubing design engineers and technical management is 

DESIGN ENGINEERING, continuing to grow in 

F the dong, tant | prestige and readership among the men directly 

polyamide tubing with responsible for specifying components and ma- 

high burst rating at low cost terials. 
almost unlimited flex life 


crush resistance Let DESIGN ENGINEERING serve you. Ad- 


corrosion and chemical resistance 2 “aN 9 
low cost installation vertise your products in it to Canada’s fast-grow- 


ing original equipment market—the market where 


SEND FOR YOUR FREE COPY TODAY the design engineer is the prime buying influence. 


Information on characteristics, properties, application, 
tubing accessories and tools. 

Distributors and Sales Engineers: e e e 

Peckover's Limited: “ET ty, 
115 McCormack St., Toronto 4 Design Engineering 

2052 St. Catherine St. W., Montreal : ‘ 

C. M. Lovsted & Co. (Canada) Ltd.: : 

Vancouver e Edmonton e Calgary Wi-t-)& 434, (4- ee A MACLEAN-HUN TER PUBLICA TION 
POLYPENCO, INC. rf 


2150 Fairmont Ave., Reading, Pa., U.S.A. ae sit TORONTO, 481 University Avenue 1242 Peel Street, MONTREAL 
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$ There ont 7,438 aay No. 0 Bristol Suaket aaa in this 2 oz. chet 5 
0.060” DIAMETER SOCKET SCREWS 
Standard Stock Items at Bristol 


Bristol makes a particular specialty of manufacturing precision 
socket set and cap screws in the smallest wire sizes—down to 
No. 0 (0.060” dia.). In spite of their minute physical proportions, 
they can be “set-up” tightly . . . and removed without danger 
to the socket. Supplied in both high-grade heat-treated alloy 
steel and Type 18-8 stainless steel, Bristol’s miniature socket 
screws are used by the millions every year in instruments, 
computors, cameras, electric razors, etc. 

Ask your industrial distributor for Bristol’s Hex and Multiple- 
Spline Socket Screws today, or write direct for full information. 


Bristol's Hex Socket Screws 


el 


Precision Socket Screw Manufacturers Since 1913 


THE BRISTOL COMPANY OF CANADA LIMITED 


Toronto Hamilton Montreal Vancouver 7,5 


Bristol's 
Multiple-Spline 
Socket Screws 











DUAL-LOCK... 
A high-load 
structural 

l fastener 


Bp vsrtrres casi 


Here’s a new high-load, positive-locking 
structural fastener that can cut your assembly 
costs on demountable buildings, shipping 
containers, aircraft cowlings, etc. 


Check these Dual-Lock features: 


@ Double-acting take-up insures heavy closing 
pressure; provides pressure-tight seal when 
gaskets are used. 


® Trigger action insures full open and 
full closed positions. 


@ Vibration-proof and impact-proof. 


e Easily installed; can be recessed in panels 
or surface-mounted. 


@ Withstands 7000-Ib tension. 
Write today for samples and 40-page catalog. 





. SIMMONS FASTENERS 
§. Quick-Lock + Spring-Lock * Roto-Lock * Link-Lock * Dual-Lock 


$ 


i SIMMONS FASTENER CORPORATION 














MAVITTA 


DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
50 feet long, both vertical and horizontal. 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. 

Isometric Projection Machines. 


THE MASTER—latest 
in our range— Linkage 
by steel bands and 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 
high guality finish. 





FULL CATALOGUE ON 
APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD ~- SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B’ham 





extremely NX i 
accurate 
thermistors 


Fenwal has combined 
an extremely sensitive 
thermistor with a simple electronic circuit to make a 
versatile temperature control system accurate to within 
.25% of scale. 

Single units can be assembled with a common power 
supply to control up to 100 points. Sensing elements can 
be 200 feet away from the control center without losing 
sensitivity. 

Four standard ranges, spanning —100°F to 600°F. 

Designers and process engineers — you will want de- 
tails of this new advance in precision temperature con- 
trol. Write Fenwal Inc., Factory Representative, Rousseau 
Controls, Ltd., 640 Decourcelle St., Montreal 30, P.Q., Canada. 


Controls Temperature 
..- Precisely 
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this informative 
Die Casting BYaxey ce 


PRODUCT REFINEMENT—and subsequent 
cost reduction—often is simply achieved 
through application of Hoover Aluminum Die 
Castings. To help manufacturers, design en- 
gineers and production personnel become 
better acquainted with the various aspects 
of the Die-Casting process, Hoover offers this 
29-page booklet without obligation. It contains 
a glossary of terms used, rules governing 
design, and the various advantages and limi- 
tations. To get your free copy, just fill in and 
mail this coupon... 


r---- 


HOOVER DIE CASTINGS BOOK, 
P.O. Box 128, Station B, 
Hamilton, Ontario. 


Please send, without obligation, your 29-page booklet 
“An introduction to Die-Casting”’. 


NAME 








POSITION 
COMPANY 








ADDRESS 








Editorial 


The Place of the Engineering Technician 


A smart move has just been made by the Association of Professional Engi- 
neers of Ontario who are now in the process of certifying the estimated 30,000 
engineering technicians. 

Under the program (the first of its kind in Canada), engineering technicians 
who apply for certification will be examined by a special panel of examiners 
and certified in five grades, as determined by their educational qualifications 
and technical experience. 

Such a system of certification will be of great value to employers and tech- 
nicians alike. Under the program, engineering technicians will be given an 
opportunity to advance through the various grades up to Grade V. By further 
self-improvement, they could later become eligible for registration as profes- 
sional engineers. 

The program is the result of a study of the engineering technician problem 
by a special committee set up by the Association, headed by Dr. George B. 
Langford, P.Eng., Head of the Department of Geological Sciences, University 
of Toronto. Dr. Langford claims (and we heartily agree) that there is an 
urgent need for such a system of registration for technicians. It will, he added, 
encourage them to progress and also serve industry as a method of defining 
the upgrading of their technical employees, employment requirements and 
salary structure. 

The Association will act as an examining body and will maintain a register 
of certified engineering technicians. A certificate will be issued stating that 
the person has been examined and granted a certificate as “engineering tech- 
nician Grade . . .” and that this fact is recorded at the Association offices. 
The plan at the moment is experimental, says Dr. Langford, and certification 
is not compulsory. 

When it is considered that everyone is complaining of the shortage of engi- 
neers, it is certainly a good move that the technician should receive recog- 
nition, thereby freeing the professional engineer for work that only he can 
perform. 

Enquire within 

It is an excellent idea to have an Information Centre at the Design Engi- 
neering Show (New York Coliseum, May 20 to 23). Located just inside 
the first-floor entrance (in Booth No. 437), it will be invaluable to the design 
engineer with only a limited time at his disposal. 

The Centre will have detailed records of all the products on view and also 
of many other lines handled by exhibitors. 














Wi tian Moree . 


——_———"—"—_ 
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Reaching for the Moon 


ONCE IT MEANT THE IMPOSSIBLE . . . today it’s a progress 
report on scientific development. 


Who dares call anything impossible today? Not 
when researchers and development engineers are con- 
stantly seeking and finding new wonders to improve 
the way you live. 

Only a dream yesterday .. . reality today. In one 
of its new plants, Union Carbide is today taking hydro- 


carbons apart and putting the pieces together again in 
ways unknown to nature. 


The result? A steady stream of new chemicals— 
some of them made in Canada for the first time. The 
benefits of these chemicals are everywhere—amazing 


UNION CARBIDE 


2221 YONGE STREET 


plastics, life-saving wonder drugs, enduring paints and 


Do”? 
enamels, man-made textile fibres . . . the list is endless. 


Not only chemistry has felt the touch of Union 
Carbide. Alloying metals that make possible stainless 
and other fine steels, oxygen from the air for medical 
and industrial use, a variety of carbon products—all 
have been developed, made better or more abundant 


by Union Carbide. 


And the moon? Union Carbide’s development of a 
wide range of products is helping man reach in that 
direction too. 


FREE: Learn how Attoys, Carson Propucts, CHemt- 
CALs, Gases and PLastics improve many things that you 
use. Ask for “Man-Made Miracles’ booklet F-3. 


CANADA LIMITED 


UCC TORONTO 7, CANADA 


_—$_2u $$ OPERATING DIVISIONS 


PLASTICS CHEMICALS ALLOYS, ELECTRODES, INDUSTRIAL GASES 
Bakelite Company Carbide Chemicals Co. CARBON PRODUCTS Linde Air Products Co. 
Belleville Montreal Electro Metallurgical Co. Toronto 
Welland 


CONSUMER PRODUCTS 
National Carbon Company 
Toronto 


DESIGN ENGINEERING MAY 1957 





TIMKEN bearing equipped ...1 lathe replaces 4, 
cuts machining time 81% 


HIS new Bullard 36” Cut Master 

Vertical Turret Lathe, turning 
out hub discs and cover discs for 
turbo wheels at the York Corpora- 
tion, York, Pa., has cut machining 
time an average of 81%. And does 
all the operations formerly done on 
1 horizontal turret lathe, 2 engine 
lathes, and 1 older vertical turret 
lathe! Timken tapered roller bear- 
ings play a major role in this pro- 
duction story. 

16 Timken bearings in the hand 
wheel bracket—and other Timken 
bearings in the headstock and feed 
works—maintain precision, locate 
shafts and gears, hold integral parts 
in accurate alignment. Reduce wear. 


Maintenance costs are low, with 
Timken bearings built to last the 
life of the lathe. Friction is practi- 
cally eliminated, conserving power. 
Timken bearings are geometrically 





designed, precision-manufactured, 





to give true rollimg motion. To insure 
highest quality, we even make our 
own fine alloy steel. 


Look for the trade-mark “'Timken” 
oneach bearing! The Timken Roller 
Bearing Company, Canton 6, Ohio, 
U.S.A. Cable address: ‘*TIMROSCO”’. 
CANADIAN PLANT: St. Thomas, 
Ontario. 



































This symbol on a product means 
its bearings are the best. 

















How THE BULLARD COMPANY mounts 16 Timken tapered roller bearings 
in the Hand Wheel Brackets of their vertical turret lathes. 
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TAPERED ROLLER BEARINGS 


FOR CANADIAN INDUSTRY 
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